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Tell Us the Ailments of Your P t Threade 
(9p De \ rN’ or 
RE you bothered with M iy 
taper end-threads ? _ 9 
RE you compelled to re- 
cut off-size bolts and 
continually “gauge’’ thread 
when large lots are cut, and 
re-adjust the Head to main- 
tain ‘‘size’’? 
ND does lost motion in 
4 other parts of the Ma- 
fe chine affect thread accuracy ? 
ie £ | In other words, are you 
ie securing threads that sat- 
ns ae isfy your wants and those 
of your customers on a 
basis that makes your 
USE THE NATIONAL OPEN DIE HEAD Bolt Cutter a paying pro- 
FOR THREAD ACCURACY position ? 
If not, would you be interested in ‘‘talking” new Bolt Cutter or re-equipping your 
present Machine with a new Head if it insured 100 per cent. better B. C. service 
than you are now securing ? 
The National Bolt Cutter will do that, and give you a larger range in 
thread cutting besides, and a National Head on your present Machine 
will give you next-best results. The largest bolt manufacturer in the world is 
equipping his Threaders with the National Head, and that’s one reason why you 
should be interested. ’ 
If we knew your needs, we'd tell you what’s the cost to secure 100 per cent. bolt 
cutter efficiency. 
o e PRADE 
Bulletins No. 10 on Single and 
Ruisins gon gaat &¢ ~The National Machinery Co., [1 
will be sent on receipt of your — . ATIONAL MACHINER 0 
present address. Tiffin, Ohio. —— 
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Quiet Running 
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Niles Standard ‘Trolley View from Main Hoisting Drum 


Gears are of steel and cut from the solid. No overhung gears. All gears, 
with exception of main and auxiliary hoist drum gears and pinions, are enclosed 
in cast iron cases and run in oil. 


Hoisting drum is finished all over, and grooves are cut right- and left-hand, 
so as always to lift load vertically and without twisting. Shafts are of steel, 
turned and ground to size, and are extremely heavy. They are held in position 
by cap bearings, so as to permit the removal of any shaft without interfering with 
any other shaft. 





Write for Catalog ‘*‘ Niles Cranes.’ 
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nventing and Patenting—A Will ’o the Wisp 


Average Cost of a Patent $570, not $65. 
Cost. 


Pays Back Its 


Less Than One in Four 


The Novice Patentee Is Generally a Loser 





BY 


Over 930,000 patents have been issued 
by the United States Patent Offic What 
has been their cost to the inventors to 
whom they were issued? How many have 
paid back their own cost? To what classes 
of inventors are issued patents that pay: 
ls it worth while to play the patent game? 
Answers to the foregoing questions ar 
suggested in the following paragraphs 
within the limitations of the available data 

Yet at the outset this article is handi- 
capped. If it should treat of the fortunes 
and fame that await the successful inven 
tor and patentee; if it should describe the 
early struggles of well-known inventors 
and then enlarge upon their ultimate suc 
cesses, beginning with a reference to th 
originator of the classic Bell telephon: 
if it should present a select schedule of 
inventions that the world is waiting for 
and is willing to pay for handsomely, be 


ginning with non-refillable bottle and 


ending with synthetical rubber, for whicl 
invention a popular magazine recently 
stated there is a standing offer of $4,000, 
000, then this article would be read with 
eagerness. For “men willingly believe that 
which they wish to believe.” 


But that side of the inventing and pat 


enting situation in its general application 
is s nreal, so far from the average and 
lamentably untrue that its presentation 
VW | e littl etter th n the pres re 
I es i golden dream. Reality 
. o 1 nore servic th 1 { 
re ( ms, even altl | Q 
geste f a golden dream is pret lt 
the shatterer thereof.” It is dist 
1 a) OS 11 ce x 
STATEMI oF PurRpost 

| e vears it has been m nm le 
lief tl the verage paten cos 
more in actual money, to say nothn 
the patentee’s time, worry and labor, than 


I 


i ven rally supposed ( Patent solicitors’ 


advertisements and pamphlets have created 


the impression that a patent costs about 
$65.) Also that_very few patents ever 
pay for themselves and that the novice 
patentee, that is, the man who for the first 
or second or third time thinks that he has 
thought of something that is an invention 
and hurries to become a patentee, invari 
ably loses everything that he invests in the 
shape of money, time and effort. With 
the purpose of showing the truth or falsity 
of these opinions, an investigation was 
undertaken by the editorial department of 
the AMERICAN MACHINIST 

It may be contended that the success or 


failure of an invention or patent should 


not be nicas Li ll | ] na ents b 
from an acquaintance with many inven 
tors, I firmly believe that the money mo 


tive is the motive from which the average 


patent springs and it is certainly the re 


ward in money which the patent agencies 
place so alluringly before the inventor 
lherefore, as the purpose of the invention 


and patent is to make money, it Is per 
fectly logical to measure its primary suc 
cess or failure by the amount that it 
brings lhe common expression, “neces 
sity 1s the mother of invention,” implies a 
sordid motive and in no way suggests an 
inventor's high aim. If we change that 
expression to a less common but perhaps 
truer form, “necessity and laziness ar 
the parents of invention the purity of 


the motive is in no way increased 
LETTER REQUESTING PATENT INFORMATION 


gard to patents and containing eight deh 


nite questions was prepared Following 


is the text of the letter and questions 
Dear Sir 

It is acceptec ta that only a very 
tew patents ever pay for themselves, yet 
no data have ever been presented to show 
the proportion existing between those tl 
pay a d tl I p | I 
portion we wisl tablisl ( 
t of \ s 
( ow Ww D l at 
inventor ' 

1 
Will ¢ 

\ It 

+1 - + 7 
Wi S000 ( 

me d 

“We hop 
investigatior vhy ‘ exm will ) 
wide-spread interest nd are sending 
herewith a blank, which we trust vou will 


fill out and return to us at your earliest 
convenience. Your reply will be considered 
confidential, and no disclosure of the facts 
will be made in the reading columns of the 
AMERICAN MACHINIST except In summary 
and percentage analysis 
“We take the liberty of thanking you in 
advance for your courtesy in filling out 
and returning the accompanying blank 
Yours very truly 
AMERICAN MACHINIS 


Editorial Department 


“Data concerning United States Patent 
No. . 
Tssued t 


A LF OR D 


\\ I you estimat is the cost of 
your invention and patent (number given 
ove) up to date of issuing the patent? 


“2 Has this patent beer sold 

“3 Did the sale price reimburse you for 
the cost as shown by item 1? 

“4 If you have not sold it, are you get 


ting any return in m mney from the pat 


“5 Is the return indicated by item 4 suf 


cient to reimburse you for the cost of 


» If the patemt was assigned, did you 


receive any compensation other than a 


“7 It vou have not received any money 
turn trom the patent, do you expect ‘to 
receive such return soon? 


“8 How many patents have been issued 
you prior to the issuing of this one? 
9 Remarks 


\ copy of this letter was mailed t 
each of 5000 United States patentees re 
siding in the United States and Canada 
[hese 5000 patentees were taken succes 


sively, beginning with January 1, 1906 


rhus each patent was about three vears 
ld It w ned that if it had not 
paid f t 1 hat length of time, it 
p ] vould do \1 1di 


, ! tv that many 
ee rough 
tf add \ 

f f 7 ers were turned 

it ( nce 

( ild not be 

5 per nt 

q I 

th 

1 patenting, ques 

' ver intended to 
lraw f to whether or not 
4] nt had returned a ! I money 
ficient st, as outlined by 
questior through direct sale or in some 
} nner Question 6 covered the 
Situation of returns from the patent pro- 
vided it was assigned. As is well known, 


patents assigned to corporations in gen 
eral have a compensation of $1 and other 
valuable considerations. The “other valu 
hle considerations” are usually intangible 
Question 7 was inserted te act as a check 
upon the assumption that an unsuccessful 
patent three years old will continue to be 
unsuccessful for life While the answers 
to this question were not tabulated or 
analyzed in detail, their general tenor in- 
cate ie belief of the patentee that as 
the patent has betn unsuccessful during 


t] rst three vears of its life, it was 




















































































valueless. The eighth question was intended 
to draw out the distinction between the 
novice patentee and the professional pat- 
entee 

By far the most interesting part of the 
answers was contained under the heading 
“Remarks Many of these statements 
were so pertinent that they will be quoted 
at length in this article. The latter part 
of the third paragraph of the letter states 
that the replies will be considered con- 
fidential. or that reason no names ar¢ 
quoted in connection with these statement 
and in every case the writer's permission 


was obtained prior to publication 


SUMMARY OF ANSWERS 


The following is a summary of the re 
sults obtained from the circular letters: 
Number of letters sent out, 5000 
Number of letters returned undelivered, 
772. 


Number of answers received, 622 


Number of answers containing usable 
data, 592 
Number of patents on which costs were 


given, 5090 

Total cost of these 509 patents, $291,- 
020. 

Average cost per patent, $571.7¢ 

Number of patents in regard to which 
data were given as to whether they had 
or had not paid, 586 

Number of patents that paid their cost 
by sale or otherwise, 117 

Number of patents that did not pay 
their cost, 400 

Number of patents granted to manu 
facturers or assigned for compensation, 21. 

Number of patents assigned for no com 
pensation, other than regular salary, 48 

Total number of patents that did not 
pay patentee, 448 

Total number of patents that paid, 138 

Percentage of patents that paid, to total 
(from last two items), 23.5 per cent 


Patents previously issued to assignors 


for no compensation: To 33 persons, 891 
patents, an average of 27 per person 
Patents previously issued to assignors 
for compensation: To 15 persons, 188 pat- 
ents, an average of 12+4- per person. 


Patents previously issued to patentees 
whose patents paid: To 108 persons, 1123 
patents, an average of 10+ per person 

Patents previously issued to patentees 
whose patents have not paid To 365 
persons, 1492 patents, an average of 48+ 
per persot 


Not Of the above, 16 persons have 
891 patents to their credit, leaving the ma- 


jority of the unsuccessful patentees, 340 


persons, with only 601 prior patents, an 
iverage of 1.7-+ per person 
Cost oF Unitep States Patents 
In a preceding paragraph I mentioned 


that the popularly supposed cost of a pat 
ent is $65. This investigation shows that 


the average cost is nearly nine times that 


; ] : } 1 &- 
mount, or insteac t the supposec SOS, 
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it is $570, and even this figure is too low. 
Many of the individual items that were 
averaged to obtain that figure were stated 
to cover only “government and attorney 
lees,” or “actual money expended,” or “I 
have made no account of my own time 
and labor.’ Thus while $570 is the re- 
sult of our averaging and is the amount 
which I must present as the average cost 
of a United States patent, our investiga- 
tion shows in unmistakable language that 
this amount is too small. How much too 
small I do not know. Yet this figure I 
would set before the novice patentee as 
one to keep clearly in mind when he be- 
gins to ask himself the question, “Can I 
afford to patent this idea?” 

If we stop to consider the cost of pat- 
ents issued per year in the United States, 
or for a decade, and apply the unit cost 
determined above, we reach some inter- 
esting sums. During the year 1906, 31,- 
181 patents were issued, costing the pat- 
entees in round numbers, $17,800,000. 
During the decade 1897 to 1906 inclusive, 


265,430 patents were issued aggregating a 


ige 
cost of some $151,700,000. The first pat- 
ent in our present series was issued July 
28, 1836. To June 1 of the present year, 
923,129 patents have been issued. If any 
reader wishes to apply the unit cost, $570, 
to this total number of patents, the total 
cost thus figured will undoubtedly be 


startling 


How Many Patents Pay? 


[he preceding summary gives us the 
percentage of 23 as the number of pat- 
ents that have paid their cost; note, this 
does not imply a profit. The numbers 
from which this percentage is derived are 
448 patents that did not pay their cost to 
the patentee and 138 that did pay such 
cost. In the group of 448 that did not 
pay, 48 patents were assigned without 
compensation other than the regular sal- 
ary. A contention that these should be 
considered as paying patents is untenable 
from the fact that large corporations usu 
ally demand the assignment of inventions 
developéd by employees in their regular 
service and if the employee obtains any 
returns whatever, through a slight in- 
crease in wages or in some other manner, 
he is fortunate indeed. Similarly the 21 
patents which are classified as having paid, 
in that they were assigned for compensa- 
tion other than a regular salary or were 
taken out by manufacturers themselves, 
ere to a degree improperly placed for 
there is no certainty that a patent granted 
to a manufacturer ever pays for itself in 
any way whatever. Many firms inventory 
their patents at $1 

However, returning to the summary and 
brushing aside these two items of 48 pat 


ents and 21 patents, respectively, and 


working out a percentage of patents that 


paid to the total number from the figures 
117, and 400, respectively, in regard to 
which the information is definite, we arrive 
entage of 22.6, approximately 


tai 


at a per 
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the 23 per cent that we are considering. 
Thus as far as the tabulated figures are 
concerned, the proportion of 23 patents 
that pay their cost to 77 patents that do 
not pay their cost is established accurately. 
But, “successes are more willingly pro- 
claimed than failures” and it is more than 
likely that the replies received to the cir- 
cular letter have automatically established 
a higher percentage of successes than ac- 
tually exists. In any event, if less than 
three out of ten patents pay their cost, 
to say nothing of a profit, the outlook be 
fore the novice patentee is far from bright, 
especially when he considers that real in- 
venting is as much a fine art as painting or 
sculpture; as in those arts natural talent 
and experience count for success, so in 
inventing a creative genius trained by 
practice gives its possessor a tremendous 


advantage. 


CHANCES OF THE NOVICE INVENTOR 


Not the least instructive of the tabulated 
data are those relating to patents pre- 
viously issued. Thirty-three professional 
inventors, assigning without compensation 
other than regular salary, have to their 
credit an average of 27 prior patents each. 
Of patents assigned for compensation, 15 
patentees have an average of 12 patents 
each issued prior to the ones concerning 
which data were asked. Similarly, of the 
patents that paid, the 108 patentees have 
to their credit an averdge of 10 prior pat- 
ents each. These patentees are experienced 
men in the art of inventing and patenting 
as shown by the number of patents 
granted to each of them prior to the one 
which was investigated. The _ records 
show that they are professional inventors, 
not novice inventors, for each had to his 
credit from I1 to 28 patents. 

How different is the situation of the 
patentees of the unsuccessful patents! 
Here 349 patentees have only 601 prior 
patents to their credit, or an average of 
1.7. That is to say, among this class of 
patentees—aggregating 349—whose aver- 
age number of prior patents is 1.7—not 
one of the patents investigated has paid 
its own cost. The fact that 16 other un- 
successful patentees had 891 prior pat- 
ents, thus showing that they were profes- 
sionals, merely proves the hazard of the 
game. The fact that a person is a pro- 
fessional inventor does not mean that 
every one of his inventions turns out as he 
expects. 

The preceding paragraphs show that the 
average cost of a patent ($570) is some 
nine times the figure usually stated, that 
less than one out of every four patents 
pays its own cost, to say nothing about a 
profit, and now the novice patentee is 
brought face to face with facts that show 
that his chances of producing a successful 
invention are tremendously small. “To the 
victor belongs the spoils,” and to the pri 
fessional inventor are issued patents that 
pay 
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QUOTATIONS FROM OuR CORRESPONDENTS’ 
LETTERS 

The following are a few selected quota- 
tions taken from item 9, “Remarks,” of the 
circular letter and touching on various 
phases ot the patent situation. In keeping 
with our promise of confidence, the names 
of the correspondents are, of course, not 
given. All of these quotations are testi 


mony from experience 


Do Patents Pay? 
A patentee having extensive knowledg: 
ci the subject states: “My experience is 
that only one patent out of every fou 
proves profitable. , 

Others write: “I am of the opinion that 
at least 90 per cent. of the patents issued 
de not pay for themselves 

“Some of my patents have not paid their 
cost. I should estimate that 5 per cent. of 


patents issued would be a liberal estimat 


for those that have paid a profit to th 
inventor.” 
An inventor having 125 patents to his 


credit states: “I think, without looking up 
definite data, that one in ten of my pat 
ents has paid in the above sense. [That 
is has repaid its cost without reference 
to profit. ] 

“There are about 800 patents issued 
weekly and while more patents are pos- 
sibly used today than ever before, I still 
think that scarcely one in ten returns its 
original cost to the inventor.” 

“IT have paid out in actual cash more 
money than | have received in return on 
all my patents and my labor has been lost.” 

“Generally speaking, I do not believe 
one patent in a hundred is worth the paper 
it is printed on and in most cases where 
real value is involved, the inventor is the 
last one to profit thereby 

“IT have sold all of my patents. If | 
had possessed a little capital, I could 
have made out well with them. Those wh« 
bought them have made money. I had to 
use them as pot boilers. 

“If a man is poor, he better let patents 
alone. If he gets a good thing, the sharps 
will get it from him. If he gets a poor 
thing, he may have it. Once in a whik 
peor man slips through. With a lot of 
capital behind a good patent, as a scare 
crow there is sometimes money in it, 
but the patent business has become s« 
complicated that all a poor man can get 
out of it is a vision.” 

“T do not believe that patents as a rule 
are profitable except to professional in- 
ventors, and then only when the inventor 


is a good business man.” 


FAKE PATENT SALESMEN 

[he reprehensible business methods of 
fake patent salesmen are well known, yet 
these fakers continue to advertise largely 
ir. some channels and reap a harvest from 
the novice and uninformed patentee. The 
experiences of some of our correspondents 
with these bunco gentlemen is given in 


their own words 


AMERICAN MACHINIST 


“I wish to confess frankly that I have 
had my head bumped good and hard by 
people representing themselves as _ being 
able to dispose of patents. And so for the 
benefit of inexperienced inventors I ad 
vise the poor devils to fight shy of these 
wholly unreliable fake patent salesmen.” 

Note the accumulated disappointment in 
this short sentence ‘| depended on fake 
sales agents for nearly two years.” 


Here are three quotations from as many 


letters all similar in tone “Il gave the 
sale of my patent to an agent in New 
York City for $25 down and 10 per cent 


when sold. I wrote to him to see how he 
was getting along with the sale. when t 
ny astonishment my letter came back re 


fused. Now my patent lies as dead as a 


aog 

‘l have received many letters from dit 
erent companies to sell my patent and 
have given lots of money and not got an 

retur! 

‘Like a lot of others, I thought that 


fter I had the patent, it would sell itself, 
it I found out differently [ dropped 
ie matter after I found out that a lot of 
se attorneys who claimed to sell pat 
ents were humbugs 

[he methods of these fake patent sales 
men are disclosed to a certain extent by 
this bit of personal experience. “I re 
ceived letters from all parts of the country 
and Canada from agents wanting to buy 

sell my patents. Everyone demanded 
money from $25 down to a 2-cent stamp 
One man wrote four times. The first time 
he wanted $25; the last time, a stamp; 


but not one ever made me an offer 


ATTITUDE OF MANY CorPoRATIONS TOWARD 
INVENTORS 

[he way in which very many salaried 
inventors look upon the terms of their 
contracts is well expressed by this state 
ment of one of their number: “Be 
icre entering the employment of most 
large corporations, you must sign a con 
tract that you will assign all improvements 
or patents that are granted while in thei 
employment In other words, you must 


sell yourself, body, soul and spirit in order 
to get a job.” 

Here are four quotations which show 
how four inventors believe that the profits 
from patents are only for the corporation 
or men of money. “It pays to invent, but 

; 


not for the inventors The moneved man 


gets all the profit.” 


a 
7 


“After 30 vears n patented 


specialties, I am ready to say that patents 


are a delusion and a snare Chose: that 
re of small value cost more than they 
are worth Those of great value will be 


stolen by the barons of manufacture and 
commerce, and with practically no redress 


lI have drawn from 


by process of law 

Company during the five 
years of my connection with them, several 
thousand dollars, which includes both sal 
ary and royalty. Since January 1 of this 
vear I have been entirely forced out, and 
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received no more income from my patents. 
Che capitalists have it all for themselves 
now 

“Every man thinks he can steal a patent, 
which he does generally with impunity 

“The Company have 1bou 
nine of my patents. The machines which 
they now build rest on my patents; yet | 
am disgusted with patents and with inven 
tions My experience has been a sorry 
One 

[he position of the individual inventor 
versus the corporation is thus seen by one 
man: “It is my firm belief that you cannot 
get a patent anything that would inter- 


fere wit large incorporated company 


Some ot them have paid attorneys at 


Washington who watch for this, and they 


immediately start in to make it expensive 
for por nat Patents once granteJ 
should be defended by the Government. | 
was either forced to sell out or to be put 
to an expense that | could not stand.’ 

The ultimate repressing effect of cer 
tain lines of inventing is here shown 
“While working in a minor position I 
assigned my first patent thinking to bene 
fit myself. After that many promises and 
a few salary raises got the rest At the 


end of 20 vears the other fe low is worth 
a million while I am still hoping, but not 
making any more assignments.” 


] 


he ttitude of railroad officials as one 


attitu 
“Railway managers 
are not interested in any railway inven 
tior They will not allow patent articles 


to be used until the patent runs out es 


CRITICISMS OF PATENT PROCEDURI 


Che inefficiency of the Patent Office at 
Washington has been discussed at such 
length in the technical press that it only 
needs a mention here he hardships of 
patent legal procedure, however, are not 
as well known except to actual inventors 
[his legal procedure is the first point 
which should be attacked by a united ef 
fort among American inventors, in ordet 
to bring about such changes that they may 
be relieved from the hardships that they 
now endurt Five of our correspondents 


yhase of the patent situa 


1 

‘Plainly speaking, I consider the Patent 
Examiners are not com 
petent. In my mind, there is not sufficient 
protection given by the Government after 


has taken your money and granted to 


Che patent laws of this country aré 
very poor. Patents can be secured on any 
old thing, and the patent serves no good 
purpose unless it has been tested in court 
I think that the patent laws should bi 
so changed that examiners granting a pat 
ent on an invention should be final, and 
not permit of costly litigation to the in 
ventor for fancied infringement.” 

“T have been granted over fifty patents, 
and am well convinced that Uncle Sam's 
patent office game i8 a ‘gold brick,’ as the 


urts easily set aside many of the patents 
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that come before them, making the inven 
tor afraid to place confidence in his Gov 
ernment.’ 

“The average patentee has a most vagut 
idea concerning the validity of his pat 
ents. He knows but little of existing 
as covered by prior patents and feels quit 
certain that a combination claim gives 
him full protection and prevents anybody 


from making a machine like his. Last year 
| made a personal search at Washington 
and discovered six patents that antedated 
by 5 to 25 years a recent American patent, 
f them. 


and the office had no knowledge « 
In fact, the office has comparatively little 
knowledge of prior patents. I would not 
spend much money on inventions until I 
had made a careful 


Washington | 


personal search in 
if professional 


thorough 


question 


careful or 


patent searchers are 
in their investigations. Certainly this has 
been my experience.” 
GENERAL TESTIMONY FROM INVENTORS 
“TI consider patents as now issued sim 


ply a license for a lawsuit.” 

“T consider patents of no use except t 
manufacturers to protect an improvement 
in their product.” 

“Inventions pay only when the market 
demands them. A makes 
anything out of his patent unless he manu 


man seldom 


factures it himself, or is connected with 


a company which pays him an adequate 


salary. Discourage promiscuous invent 
ing.” 
“a paid $100 to get free of the big head.’ 
“Oh, yes; each one 
ised to make 
until | placed them 


“In 


of my ym 
a bloate d bondholdet of me 
all on the shelf 


opinion patents are comparabl 


patents pr 


my 


with other enterprises as to financial yield 





and the commercial skill used in develop 
ment has fully as much to do with the 
cess as ingenuity of the inventor 
‘l have spent about Srsoo on patents 
harged to experience.” 
Patents are like many other thir 
t life, ‘it is necessary to worl r 
V to fly.’” 
Drawing 
Drawing is a pristine art 
If sacred history's true 
For.who's not traced the details 
Of the first breath Adam drew ? 
Drawing is a noble art, 


For kings and knights and lords 
rook pleasure oft in drawing blood. 


And corks and trusty swords 
Drawing often occupied 

The men of ancient fame 

Old Cicero could draw a crowd. 


And Cesar oft drew rein 


Drawing, at the present time, 


Invades each walk of life 
The dentist draws an aching tooth 
The bandit draws a knife 


A lucky person draws a prize, 


A lawyer draws a fee, 
But what we all draw least perhaps 
{s ample salary 
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Diagram for Crank Shaft and Tool 
Positions on Double Acting 
Press 





By J. 7}. DENSMAN 
lhe accompanying diagram may be 
found useful by anyone designing tools 
for double-acting crank presses, saving 


tedious manipulation of pieces of tracing 
paper and insuring accuracy. 
lines OA and OB toa 


the lengths 


From O draw 


convenient scale representing 


of the press cranks and at the same angle 


to each other as the press cranks. From 
! and B draw circles with radii equal to 
a 
a 
H 
he, 
G 
F ws 
, 
Oo 
E 
} ( N 
length of nnecting rod on cranks 


) B, respectively. From O draw 
circle with radius equal to the distance 

trom the crank-shaft center to the die bed 

tf the machine 

With due 

tion, proper allowance for the lengths of 


crossheads and hight of die block, the rela- 


regard to direction of rota- 


tive positions of punches and die for any 
of crank shaft 
obtained, by drawing a 
through O 


angular position can in- 


stantly be line 


representing the vertical 


center line of the machine. 


Thus, 


aforesaid 


FG represents the distance with 
allowances between punches 
when crank OB is at the bottom of the 


Sstre ke, 


and GH represents’ the distance 
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by 
H’ 


represent these distances when crank O A 


punch controlled 
F’G’ and G 


and 
Similarly 


between die 


crank OA. 


advanced go degrees from its top 


has 


position 





In a discussion appearing in the Rati 
road Age Gazette dealing with the subject 
of protective coatings for iron and steel, 
a writer states that while linseed oil is the 
best material that can be used-for this 
purpose, it is not by any means perfect, 
because the modern linseed oil contains a 
much larger percentage of impurities than 
is generally supposed. These impurities be- 
ing fatty and non-drying in their nature 
make the coat of oil when applied to the 


iron very weak and subject to abrasion 
—- Lengths of Cranks 
At Length of Con, Rod on Crank OA 
BD = Length of Con, Rod on Crank OB 
98 Angle between Cranks 
OE = Distance from Crank Shaft Center 
t D> t bed 
Cc 
\ 
A .D 
| 
4 
0 
B 
F J 
G 
H 
{ Vac VF 
‘SK PRESS RAM 
They also, on account of their solubility in 
water, allow easy access to water, which, 
when it is once under the very tender, 
weak coat, will very readily tear com 


paratively large openings in it, allowing 
the introduction of agents: 
and where a real solution of the problem 


destructive 


is wanted these impurities must be taken 
out of the oil in order that a perfectly 
soluble, inert film, fit not only for the tem- 
porary protection of the iron, but also fit 
to hold the future coats of paint, may be 
attained, and it is perhaps apt to say that 
there has been very much less attention 
paid to the removal of deleterious im- 
purities from linseed oil than the subject 


de serves 
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perations in Building and Inspecting Lathes 


How the Hendey Machine Company Planes, Scrapes and Tests the 


Beds, Heads, Saddles and Other Members of 


Its 


Engine Lathes 





EDITORIAL CORRESPON 


In the building of the Hendey-Norton 
lathe at the shops of the Hendey Ma- 
chine Company, Torrington, Conn., many 
methods and 
should be of 
CHINIST 
rough castings are received in the planer 


devices are used which 
interest to AMERICAN Ma- 
readers. From the moment the 
department until the lathe is completed 
ready for shipment, the series of opera 
tions carried on, including planing, scrap 
ing, testing, etc., is 


instructive one to the visiting mechanic 


assembling, most 


Some of these processes and a number of 


devices by which they are facilitated aré 


taken and the work is then 
and the V’s, the 
back edges, rack seat and other 
the 


cuts are 


ing 


turned over front and 


sur faces 
near 


top, roughed out and finished. 


In setting the beds for the planing of the 
the 


the beds is tested by re 


ways, truth of the planed bottom of 


sting the work on 
pieces of tissue paper. The straps are, of 
very lightly 


course, eased up so as to grip 


for the finishing cut and thus avoid any 


possible distortion fro this soures 

It is customary in some shops wher 
planing lathe beds, to rough out the cast 
ing all over, then finish, tl method in 


DENCE 


posiuon 
the 


discovered, either by tissue 


when in eithe: fails to bear 


equally hard on three parallels, the 


fact is readily 


t or ! 


paper test, 


y rocking the straight-edge, 











FIG 
illustrated by the accompanying’ en- 
gravings. 

PLANING LATHE Beps 
Che rough lathe’ beds as they are 


brought into the shop from the castings 
storage, where they have been permitted to 
little 
on the long platen of a Gray planer, six 


“season” for some time, are placed 


or eight beds being strapped at a time 
in two rows on the planer. The beds 
thus handled in strings are not neces 


sarily of the same length; that is, there 


may be on the planer at one setting 


foot and other 


number of six-foot, eight 
lengths of beds So long as they are 
the uniform 


lathe and of 


of length 


same swing of 


section, inequality is immaterial 


lhe beds are first strapped down bottom 
side up, and the four heads of the planer 
utilized simultaneously for roughing out 
the bottoms and side pads of the tw \ 


After easing up the straps 


— ee a 


Se 
ee tee en Re et 





I. TESTING LATHE BEDS <¢ 


N THE PLANER 


volving several settings of the work. Mr. 


Norton states that nis practice has been 
found unnecessary in their own experi- 
ence as the beds have exhibited little or 
no tendency toward distortion when 
planed in the way described, with two 
settings only Howeve i that 
should any possible distortion occur in any 
individual bed, this mav be detected be 
fore the bed leaves the planer and un 
necessary work in raping ided, 
each bed is tested with ight-edge 
s in Fig. 1 
INSPECTING W< ic PLA 
For this test ps are rt 
oved., t} ree pall ; \ b “KS alr piact l 
the outer V’s of the lathe and on these 
ree pi il els re ted t ecelve the 
straight-edg rh tte placed par 
I] with tl \ the slewed 
d to tes V's liquely from 
ft ] tT doc 


or swinging the parallels to and fro under 
it. Should sufficient irregularity be dis 
covered in this test to make it advisable 
t tak another cut over the top of the 
lathe bed this could be readily done as 
he p f the work on the platen is 
li r id the holding-down 

ps could be easily applied again. Such 
ywwever, have seldom 

In fact, the mere 

a: “ a Tr w 





rABLE 


provision for this test for each and every 

bed before it leaves the planer, is an im 

portant factor in assuring careful and ac 
irate results in planing 

For each size of lathe bed there is a 

naster templet conforming in outline to 

cI tion through the top of the bed 

nd by means of which the planer tools 

( for taking the various cuts. The 

1 sheet-steel gages or templets are 

Iso made use of for testing the form of 

V their positions relative to each 

the hight of the flat front way com 

red with the V’s, et In short, due 

re is taken in all particulars to insure 

rrect planing and so render unneces 

I ex ive amount of scraping. It 

v b tated that the planers on this 

k operate at 50 feet per minute cut 

¢ speed [his rate was adopted only 

I iderable experimenting at va 


1 having been found satis- 


d on practically all 
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FIG. 2, GRATING ON WHICH LATHE BEDS ARI 
planers at the Hendey shops operating 
upon this class of work 

After the lathe beds have been bolted on 
their legs they are taken to another de 


partment and placed on a grating for rub 


bing down, filling, ete The view in Fig 
2 illustrates the section of the shop used 
for The 

shown over a « 


and a number of lathe beds may be placed 


this purpose ron gratings as 


extend ‘onsiderable area 


here at the same time. Between this rack 


floor and the ground below 


air 


Db DOWN AND PREPARED FOR SCRAPING 


space of some depth and all dust 


caused by rubbing down the sides of the 


castings 1s drawn down through the open- 


ngs 
cum 
ng 


free 


Before 


in the gratings, thus preventing ac 


ulation of dirt on the tloor and leavy 


the air in this department practically 


from dust 


ScrRAPING LATHE V's 


scraping Operations are started 


arel leveled up as in 


the V's are 


lathe is c¢ ully 


then the surfaces of 
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gone over quickly with a scraper to re- 
After this 
rough scraping the inner V and the fiat 
way at the front for the headstock and 
footstock are a straight- 
edge and to a master fixture representing 


move the planer-tool marks. 


scraped true to 


the bottom of the headstock, and a dummy 
head as Fig. 4 is bolted on in 
the 1e real headstock will 
lhe the 


shown in 
same wav as tl 


be attached later scraping of 


outer or carriage ways is now proceeded 
vith under the same conditions as would 
btat W e headstock itself bolted 
Gown to the bed 

Figs. 5 and 6 illustrate the application of 
the straight-edge in testing the V’s as the 
scraping is carried on. The three pairs 
of V-blocks shown resting on the ways 


are finished perfectly true and to uniform 


hight as are also the three parallels which 
the 


The straight-edge 


them and which 


rest. upon across 
straight-edge is placed. 
is applied approximately parallel with the 
lathes shown and also swung at an angle 
Tissue 


to the 


front and back of the bed 


paper may be used under the straight-edge 


tthe three bearing points to determine if it 
rests equally on all three parallels, or the 
thumb and forefinger can be applied to the 
end of each parallel in turn to determine 
this point. Furthermore, and especially 
when the straight-edge is swung toward 
front back, if the of 


parallels are not exactly in the 


either the or tops 


the three 


same plane the straight-edge will rock on 
the middle parallel, or rest on the two 
cuter ones and clear the middle one; in 
cither event the discrepancy is readily dis- 
covered by the man handling the straight- 
edge 


Each V is scraped true and straight, the 
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workman applying a straight-edge, coated 
with red lead, along the surface and mark 
ing the high spots; then the saddle and 
bed V’s are scraped together for a proper 
bearing, the V guides in the saddle being 
coated with marking material, which, as 
the carriage is slid to and fro along th 
bed, locates the high spots on the bed V's 
which require scraping down. When a 
good bearing surface is obtained the red 
coating used as a marking medium can be 


dispensed with, and, with the V's wiped 


a guide for the 


ing the saddle which is shown turned bot 


During the scraping of the saddle and 
I 
bed V's toa proper be aring the latter are 


tested frequently 


m wind from end to end Also they 


must be tested in reference to the inner or 
head- and foot-stock ways in order that 
parallelism between inner and outer ways 
may be secured. This test is accomplished 
as illustrated in Fig. 8 which shows a Bath 
indicator clamped to the side of the car 
riage bridge with the contact point of the 
indicator resting on one of the inside ways 


[he indicator is placed in contact with the 


it way at the front and the saddle slid 


me the ved to test the parallelism ver 



































FIG. 7 SCRAPING HE sSADD 
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tically of the outer and inside ways. The a scraped, this having one V and one fiat 
way corresponding exactly to the inside 
ways on the lathe bed. The head is rested 


indicator can then be set against the side 
of the inner V to test for parallelism 
sidewise. 

In scraping the saddle and bed the sur 


upside down on a special stand while 
being scraped. After the bearing surfaces 


c ] 


faces are worked down under the skilful are scraped to the fixture the headstock 


manipulation of the scraper until good, and tailstock are bored out on special 
machines, shown in Figs. 11 and 12. Here 


the headstock and tailstock are placed on 


broad contact is assured throughout the 
entire length of the bearing surface 





\fter the saddle and bed are scraped to ways corresponding to those on the lathe 


gether the guide on the cross-bridge fer bed and bored with cutters in boring bars 
the cross-slide is attended to. In scraping carried in master heads. Referring to 
this dovetail guide the side of the guide Fig. 11, which shows a headstock being 
is used, as shown, as a gaging surface for machined, it will be seen that the four 
bringing the bridge square with the cat holes for the spindle boxes and back-geat 
riage V's. Fig. g shows the method of shaft bearings are bored simultaneously. 
testing which involves the employment of The two cutter bars are supported in 
a fixture planed and scraped on the bot heads resting on the ways of the machine, 


tom to rest squarely on the tailstock ways, the bearings in these heads being at the 


and having at either side a finished sur exact hight and distance apart required 
face which is perfectly square with the for this size of lathe head. A separate 
guide surfaces planed in the botton \ pair of these heads is, of course, neces 


1] 
n 
rit 


bering bars carry double-end cutters and 


size block with a bevel edge conforming sary for each size of lathe head 


" 
to ti 


he slope of the dovetailed edg of the 


arriage bridge and having a flat back slide through cast-iron sleeves to which 


es"? eer t tl = 7 . 
adapted to rest against the finished sur they are connected by feather and spline, 
~~ . 41 ‘ { beeen 1 

face on the side of the test fixture, is the sleeves themselves rotating in lumen 
placed between the fixture and the cross bronze bearings titted in the supporting 


slid guide and then slid along the guid heads 














in the manner indicated. If the surfac The bars and their bearing sleeves are 
thus tested is not at exact right angles rotated by the spur gearing, shown at the 
with the ways the test block reveals the = lower end, this gearing being driven by 
fact immediately and scraping is conti FIG. 11. RORING MACHINE FOR HEADSTocKs worm wheel and worm actuated from th 
ued until the desired result is obtained belt pulley at the left-hand side of the 

The cross-slide and its gib are scraped of its springing the carriage And so on train. The-gear bracket is adjustable for 
to a nice fit on the dovetail guide on the with each part of the lathe: anv surface center distance so that the gear drive can 
saddle, and the gib seats and the bearing whose condition can in anv wav affect the be used for different sizes of heads bored 
surfaces of the various members of the accuracy of the assembled machine is on the machine. The larger of the tw» 
taper attachment are also properly fitted = ceraped to assure a true bearing boring bars operates a star feed at the top 
by scraping The top of the apron and of the machine, and the feed screw thus 
the corresponding surfaces under th OPERATIONS ON HEApstocKS AND Foot actuated runs the bars and cutters down 
front of the saddle are also scraped to a STOCKS ward through the work rhe yoke sup 
true joint so that when the apron is fas In Fig. 10 is shown the fixture to which porting the upper ends of the two boring 


tened in place there can be no possibility the headstock and the tailstock base are bars is counterbalanced by weight and 
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chain not shown, and is moved up or 
down in adjusting the cutters to the work, 
or in removing them, by means of the 


hand wheel on the feed screw 


[The work and the bars in this machine 
have an inclination of about 45 degrees so 
that the chips do not fall down and grind 
into the lower bearings, neither do they 
lodge in the bearing being bored and in 
terfere with the free action of the cutters 
This type of machine has been in service 
at the Hendey shops for f years 
and has given entirely satisfactory results 

When boring headstocks the work is 
placed on paper about 0.0025 r 0.003 Inch 
thick in order that the headstock 
may be bored that mu 
tailstock, thus leaving 


Sufficient extra ma 


terial at the bottom of the latter to allow 
it to be scraped down t orrect hight 
when fitting up the lath sefore the tail 
stock itself is placed on the boring 


chine not only are the V and flat ways 














underneath its base ped the fixture 
shown in Fig. 1 é p of its 
base and the under sid f the upper « 
main part are also scraped true so that 
the tailstock can be ssembled ] 
out in the condition in whicl | 
fitted to the lathe 
INSPECTIN« LA . : 

Th lathe i Clee DD ( St 
ing countershaft f inspection is wT 
in Fig. 13 lhe taper hole in the head ” 
spindle and the taper center hole in tl he 
bushing whicl ts in the mouth of the’ and 
spindle are tested for running trut vy the 
an indicator applied at the mouth of the in 
hol Similarly the spindle is tested for ba 
end motion when running, by pplication 


he spindle ne 
ad spindle wit! 
the alinement 
spindle are test 


position in the spi 


‘ er lk 
V1 rs 
, 
‘ rig. 14 
7 
if i( 2 1m 
; 1! 
stec col 


: 


placed 


middle, 


with 


and tl 


a 


Uniformity 


lil 


IcT¢ 


KCCI 


MIC 


diamond-point 


ch end and one n 
e used as turning | 
measurements are t 


1 
iKen 


ATC 


lam 


ete 


rit 


I 


' 


ACT ( 


ss these 


is illustrated in 


turning 


1 the 
ots 
aken 


n measured with 
bis 4 
t the three 
izont ilinement 
‘ | 
( i rie 
iC 4 I 
t re : 
ollar s r 
tne one ne t 
ing that 
hall iper 
nd ¢ 
( ‘ i¢ I 
| ’ 
vd ce 
Cl { 
7 
I 1 { 
1 | 1) 
| 
i 1) 
, 
| W ‘ \\ t! nk 
di I wv 
| ? 
f ‘ net 
elf he ] { 
rn fj 
\ ule d re 
ida then 
ict TI ‘ | rning 
nt m the enter 
VCl ed past the 
tiv ) Vel 
uble rol 





























rf the 
the 


here may be in the alinement taper 


Another with 
dl 1s 


requisite 


test in connection spin- 


performed to discover if th 


illowance for a film of oil has 


been made in fitting the spindle to its 
boxes. The taper journals of the spindl 
run in lumen-bronze bearings which ars 


eylindrical on the outside and fitted in 
straight seats bored through the headstock 


wash r is placed 


lar Ol 


uprights \ loose thrust 


between the inner face of the « 


t] pindle nose and the outer end of th 
fro earing. In scraping in the spindle 
t] front journal when dry is permitted 
1 Ireedom Of 0.0005 tO 0.00075 inch ts 


bearing to allow for lubrication, this ha 


ing been found by experiment to be about 
the right amount to leave for the film 


yl which surrounds the spindle when i 


yperation In order to determine if this 
ilowance has bee provided a levet 1s 
placed under the spindle nose and tl 


spindle litted, the amount of freedon 


being shown by an indicator placed in 
ntact with the mouth of the hole in tl 
spindl 
Paitstock Tests 
Fig. 15 shows the method of testing th 


headstock and _ tailstock \ 


pair of dummy centers with ends ground 
flat and to the 


alinement of 


same diameter are placed 


in the live spindle and tail spindle, the 
latter is run way back into the tailsteck 
and clamped and the tailstock slid for 
ward until the two centers are brought 


together. The Bath indicator is applied 
to the 


the center line to facilitate adjustment of 


tront side of the plug centers on 


the tailstock sidewise into alinement with 


the head then, as illustrated, the 


center, 
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Lathe Spincle tests made with bar 12° long fitting firmly in 





taper of lathe spindle; bar having three equidistant collars 
or turning points of machine steel from which all meas- 
urements are taken, 
Turns in 12 with sharp tool and light 
ip on test bar *F - Meas- Large Exact Small 
ureuients at outer pared 
w e i 
k Straight Dow 
™ 
> Puubo wr 
at 
taper e ia Hea Ce r t 
r e - 
K 7 
arc a e 
S} fa a 8 
te, test y actual tur za Convex Stra t Con 
a ave a W 
e plate is 
I 
Tr 
k 
I e 
Stra b 
lo tally 
I ew u all leng 
U; 
Straigh 
Vertically 
Down 
Us 
Tail spindle aligus with head spindle 
. F Exact <i 
im three positions on bed 
Down 


er attachment bar aligns with ways of bed when at O 


Date of inspection 
Inspected by Shop Inspector 


Endorsed by Chief Inspector 


American Ma N. i 
I I PART OF HENDEY LATHE TEST SHEET 
RESULTS GIVEN IN THOUSANDTHS 


OF AN INCH 


indicator is used on the under side of the 


two centers to test the alinement verti- 


‘ally. The 


the spindlk 


tailstock is then slid back and 


until in its ex 


forward position it brings the flat 


run way out 


treme 


end center again in contact with the sim 
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ilar the head After 


clamping the tailstock as before, the in- 


center in spindle. 


front side, these 


tail 


dicator is again applied beneath the two 
centers 


and also at the 
tests revealing any inclination of the 
spindle upward or downward, toward the 
front or the rear 
tailstock is 


the 


As previously stated, the 
bored a high 


thus leaving a little surplus metal at the 


tritle relative to head, 


1 _ } 4 2 
bottom for scraping down in these final 


fitting and alining operations. In connec- 


tion with the scraping and testing pro- 
cesses described as relating to the tail- 
stock it should be noted that during the 


inspection the alinement of the tail spindle 


with the head spindl is tested at three 
diff positions on the bed; that ts, it 
is slid back to the middle of the bed and 
then to the outer end, and in each of these 


positions the indicator is applied to the 


plug centers in head and tail spindles in 


the same manner as when the tailstock is 
, ; 
CLOS t the head 

( ROSS-SLIDE lES 


The cross slide is tested to determine 


if it is square with the spindle by taking 


a cut over the face plate, as shown in Fig 


16. After the plate has been faced across 


it is tested by straight-edge and _ tissue 


paper placed under the ends and near the 


center. It is preferable in this test that 


the cross-slide tool shall be found to face 


the plate very slightly concave; to pass 


inspection the plate may be either per 
fectly fat, or up to 0.001 inch hollow. The 
} represents a por 


line engraving in Fig. 17 
tion of a Hendey test sheet which is self- 


explanatory 
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Still Another Artsmith smith for the firm of McDougall & Por 


























ter, engineers, who have two shops in 

T° New York, the one at Fifty-fifth street, 

By E. A. Dixie and the other at One Hundred and Forty 

first street and Rider avenue, the Bronx 

[here is an old English adage that Mr. Schwartzkopf has been an ornamental 

‘there are more ways to kill a dog than and general iron worker for many years, 

by choking him to death with butter.” and his work not only shows the inborn 

FIG. I. BLANK AND FINISHED ROS! FIG. 4. AN UMBRELLA STAN 

There are also more ways of making artistic touch, but the clean-cut work of The shank is about 5¢ inch square by 
wrought-iron flowers than by forging the the skilled mechani 444 inches long The head 1s approxi 
separate pieces and welding them together His methods are entirely different from mately round, 2% inches diameter by 0/16 


Most of the flowers shown in the accom those of either Van Boeckel or James _ inch thick With slight modifications of 


panying halftones are not built up of sepa- Cran, whose work I described and illus sizes, the blanks for roses, sunflowers, 


























rate pieces, as were those shown in pre trated on page 10, Part 1, both of whom daisies, passion flowers, etc., are practically 
vious articles describing the work of Louis forge the parts, assemble them and finally the same As in my former article on page 
Van Boeckel, of Belgium, and James’ weld them together. Ernest Schwartzkopf 10, Vol. 32, Part 1, I described Mr. Cran’s 
Cran, of Plainfield, N. J. They are forged forges his roses, tulips, sunflowers, pas method of producing a spray of roses, I 
from the solid [The man who does this. sion flowers, etc., from the solid. Fig will confine myself in this article to a de 
work is Ernest Schwartzkopf, foreman shows, to the left, the blank for a rose. scription of Mr. Schwartzkopf's method 
4 LP .—_ i 
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IOUS FLOWERS MA N THE SAME MANNER 
of producing the same thing, but show d 1p into shape, as shown two pieces of cold-hammered work; the 
halftones of other flowers. | may me! ar DP e next disk is treated in the’ larger one is of copper and the smaller one 
tion that he also makes bronze tlowers, me way and s n until the rose is fin- of sheet steel. The latter is made in two 
but the petals of these are brazed together shed. The calyxes VY are cut with a hot parts brazed together at the round end. 
Fig. 2 shows how the forging is done hisel from the square corners of the stem, Fig. 4 shows an umbrella stand which ts 
The head of the blank 4 is split int which is then forged to proper thickness. considerably out of the ordinary [he 
disks, as shown at B; it is then heated At F in Fig. 2 is shown a typical section halftone fails entirely to show the beauty 
to a good forging but not welding heat, for a sunflower of this piece of work. 
and the disks are forged out thin, as Fig. 3 shows a_ selection of various Kig. 5 shows a wreath of flowers; you 
shown at ( he center leaf or disk 1s tlowers, all made in practically the same can pick them out and classify them for 
then cut into the shape of four o1 ( va \t the lower left side of Fig. 3 are yourselves 
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Welding Metals with Electricity 


Automatic, Semi-automatic and Hand-Operated Machines for Butt, Lap 
and Spot Welding. ‘Time and Current Consumed, Kind of Metal Welded 


B Y - rs L A K E 





Many different kinds of machines have iron or steel, and in the electrical p e conditions may 
been developed within the last few years described here copper and brass a1 uire Machines have been made and 
to use electricity in making welds on the readily welded used that weld metals with a section of 
different metals. Their practical use com With the old forge fire it was 1 { square i Machines that would 
mercially has now been thoroughly dem sary to bevel off the ends of the pieces handle larget tions could be built 11 
onstrated, and under certain conditions to be welded together, which is commonly any work required it. Pieces to be welded 
this 1s one of the best methods t employ alled scarting but with this elect: i d not ne rily have to be square, as 
in welding metals process, the pi uutted together, cblong tag l, hexagonal, or any i 




















FIG. I. FRONT AND SIDE VIEW OF MACHINE TO ELECTRIC WE! 1E SIDE \M COFFE! 
There are two electrical processes used and the weld that is 1 made is mu regular shap in be welded providing the 
in the welding of metals, namely, arc and stronger than any welds de in the forge area on the welded section is not larger 
resistance This article deals entirely . fire, unless it be under exceptional con- than the machine is designed to take 
with the resistance process and arc weld-_ ditions [he weld is also much more care of 
ing will be left for some future article quickly made, as quite a number of welds [he front and side view of an automatic 
While ‘iron and steel have been welded can be made with these electrical ma- electric welder that was built by the 
for centuries it is only very recently that chines in the same time that it takes to Thomson Electric Welding Company, 
it has been done in any way except with make one with the forge fire Lynn, Mass., is shown in Fig. 1. 
the forge fire, unless it be in the labora- This machine was built for welding th: 
tory, and iron or steel were the only \uTomMATIC WELDIN side seam on coffee pots. The sheet meta! 
metals easily and successfully welded in With the use of electricity in this way that forms the sides of the coffee pot is 
this way. With some of the new pro- the machines can be made so they will do first formed into cylinders, and these are 
cesses of welding, however, many of the the work entirely automatically, or they can passed through the hole in the copper cast 
nonferrous metals are welded as easily as be made sem!-automatic, power perated ing under the revolving disk The disk 
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Another difference is that in the forge 
fire only a small part of the heat gener- 
ated is communicated to the metal, while 
in this electric process the heat is gener- 
ated in the metal itself and hence it is all 
usefully applied. 

A third difference between electric and 
forge-fire welding is that the nonferrous 


forms one electrode, while the casting 
forms the other. This disk revolves with 
a bearing on the seam of the coffee-pot 
cylinder, and thus makes the electrical 
connections that generate the heat in the 
metal at the welding point. The cylinder 
is made to automatically travel through 


the machine as fast as the seam is welded, 





metals can be welded as successfully as 


by the carriage, which holds the copper 
casting in which it is placed, moving along the iron products, whereas with the forge 
the ways. The mechanism of the machin« fire it is possible to weld only iron and 
is plainly shown in the two views steel successfully. 
lhe principle on which this process of ’ 

How to Make Exectric WELDs 


welding is based is that the joint between 
There are three kinds of welding done 
with these electrical machines, namely, 
butt welding, lap welding and spot weld- 
ing. The machine shown in Fig. 1 is for 
lap welding, and this kind of welding has 
been successfully done commercially on 
metals as thick as % inch. 
In this lap-welding machine the two 


the two pieces of metal to be welded to 
gether will resist the current passing 
through them and cause heat to generate 
at this place by forcing through the metal 
such volumes of current that its own 


resistance is sufficient to bring every 


+ 


molecule of the section affected by the 


t 


current to the temperature that will allow 
sheets are overlapped about % inch and 














them to be squeezed together and thus 

form a weld. This forces out the outside the revolving disk electrode passes over it 

overheated or burned metal and brings to heat the metal to the welding heat. At 

the molecules together in nearly as hom the same time the two sheets are squeezed 

geneous a mass as that of the original bar FIG, 2. AUTOMATIC ELECTRIC WELDER FOR together and no shoulder or other im 
FLAT BANDS perfections are left This makes the 


welded joint practically the same thickness 


| rRI¢ Car ) . RG g ] | 
ELECTRI OMPARED WITH FORGE-FIRI In comparing this with the welding in a 
WELDING forge fire. we see that in the forge the as the original sheet, and only the experi- 


It is not necessary to bring the metals metal is inserted in the fire and surrounded enced eye can see where the weld has been 
Thus it must absorb all of its made. 
In welding metals with a rusty surface, 


worst of the rust should be cleaned 


to a molten state as is the case with many withlivecoals 


other welding processes, but only a good heat from the outside, and when at the 


welding heat 1s needed In fact, if the welding heat, the metal will be hotter on the 
he center or the core, off. The blue scale which forms on iron 


metal becomes molten it merely runs out the outside than in 1 
both sur- 


place where the heat 1s should also be removed from 
faces of the intended joint and also from 


of the joint and a good weld cannot be’ which is just the 
places where the metal is clamped 


obtained unless the machine has motion most needed. With this electric process, 
he core is the best protected the 
Otherwise no special cleaning of metals is 


them 


enough to squeeze the molten metal out however, 1 
heated to the from radiation and hence will become 





and bring that which is 
necessary when electrically welding 


white welding heat togethe r 

















MACHINE FOR ELECTRICALLY WELDING FLAT BANDS FIG. 4 MACHINE FOR WELDING METAL UP 10 x2 INCHES 
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as any grease or dirt, which may be on the 
steel, either burns off or is squeezed out 
when the two ends are brought together. 
All slag, etc., which may form when the 
metal is heated, is squeezed out and only 
the pure metal united. 

In making welds the heat is localized in 
a very small area and the weld made al 
most instantaneously as the current is al- 
the 
owing to the imperfect electrical connec- 


most entirely concentrated in joint 


tion, and the hotter the metal becomes the 
greater is its electrical resistance. 


As the als« 


] 
aoes 


meta! heats quickly, s« 
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Butt WELDING 
A Thomson automatic machine for 
butt welding flat bands is shown in Fig 
2 In this machine the opening and clos 
the work; the 
movement of the clamps together, that are 
formed by these jaws, when the metal is 
the the 
opening and closing of the circuit are all 


The 


three to five seconds and all the operator 


jaws to hold 


ing of the 


hot enough to make weld; and 


automatic time in heating is from 
has to do is to put the band in and take it 
out; the operator in this case being a boy 

In this 


butt-welding process, each pair 


Primary Coils 




















— 
+ + 
p =, 2) oe 1. 
: Ee) wil _ = ) 
t Aili 7 
8 putt} 
J 
mn i. a 
‘a ~ aaa a Sesentees Ghetiek 
—J 





E 








i) 














= 
= 
& = nou 
by |e 
= 
a d 4 = 
mr tk | 


Front Elevation 








deena x 


FIG. 5. ASSEMBLE 
it cool rapidly owing to the heat being 
confined in such a small area that the 
mass of the metal, which remains cold, 


conducts away the heat 

In steels fairly high in carbon, this may 
be considered’a disadvantage, as it might 
be the metal, after 
welding, before: it could be machined. In 
case, however, it would be better to 


necessary: to anneal 


any 
anneal it after welding, as this would re 
lieve all strain that might have been set 
up; and would tend to reduce the struc 
ture from the coarse grain, that might be 


caused by overheating, to the fine grain of 


its normal texture 


Secondary Leads 
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Secondary Casting 
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OF TRANSFOR MER 


of clamps forms one terminal of the sec 
ondary winding of the transformer Che 
clamps are so adjusted that they will be 


moved toward each other by the pressure 


given by springs or weights The only 


thing that keeps them from touching each 
ends 0! 


other is the pressure between the 


the pieces to be welded. As soon as the 


metal softens, this pressure exerts itself, 
nd when the clamps have movéd far 
enough to squeeze the softened surfaces 


together, they trip a switch in the primary 


circuit, thus shutting off the current and 
the job is done 
The weld is made so quickly that it ts 


better to have an automatic trip than to 
depend on the operator for trippifg it. 
If the current is turned off too quickly 
the break 


turned off quickly enough, a very large fin 


weld will easily, and if not 


forms around the weld, thus causing ex- 


tra work Arrangements could be made 
to reduce this fin, in the machine, while 
still hot, but ordinarily it is more prac 
tical to remove it in the ordinary way. A 
trial weld can be made to show whether 
too little or too much squeeze has been 


given and the trip set from this trial weld. 


HAND OPERATED Butt WELDERS 


[wo hand-operated butt welders are 


Figs. 3 and 4. Fig. 3 shows the 


shown 11 


hine built by the Thomson 

















HOMSON SPOT WELDER 


and Fig 


Toledo Elec 


Welding Company, Lynn, Mass., 


4 shows the one built by the 


tric Welding Company, Toledo, O. In 
the machine in Fig. 3 the lever to the right 
is used to squeeze the metal together to 
make the weld. The two upright levers 
on both machines operate the jaws that 
clamp the metal, and a blow with the hand 
releases them when the weld is made 

In the Toledo welder shown in Fig. 4 
the lever at the right is pressed until the 
ratchet dog catches. This holds the 


clamping jaws open until the metal to be 


welded is placed in position. Releasing 
the trigger on the lever then causes the 
ends of the metal to “be pressed together 
by spring n inism in the sliding 
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FIG. 7 


id Pre down on the 


ssing 


itch lever, back of the clamp, closes the 


vitch that turns on the current 
th metal t the velds to he 
ile the ring mechanism maintaining 


rOLEDO SPOT 


automat 





WELDER 


ACHINE FOR MAKING T WELDS 


lhe voltage used in the machines 1s 


rom 2 to 6 volts and to obtain 
this extremely low voltage, a special tran 


former is used that reduces the 220 or 440 





Its, tally given out by the generator 
empl ved 1 Tactories 
l[his transformer is usually located 1 
| ( ved f the machine body \ 
i one used in the Toledo ma 
¢ is Ss wl 1 big 5 and one of 


Chompsor 
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WIRE 
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MACHINE FOR WELDING BUGGY 
DASH FRAMES 
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lighting company, it usually furnishes a 
220-volt transformer and this current can 
be used and reduced by the welding ma- 
chine transformers to the desired voltage 
The amperes that are used depend en 

















tirely on the kind of work to be done and 
the size of the transformer The low 
voltage used in the welders makes it per 
fectly safe, as person cannot feel the 
slightes shock 
ADVANTAGES OF ELECTRIC WELDIN 

In these machines the metal fs visibl 

r ‘ 
Round Kil Set os "1006 

[ror Area in ay ondsto yy, be 

Diam Sq. In re on | nee | noe : 
Inches ce | ORs Fite Sete 
Av nou 

; 0.05 > S$ 0.35 

: 0.11 74 6 0.6 

, 0.20 s 10 1 10 

0.31 10 12 1 6 

: 0.44 12 15 2 50 

‘ 0.60 1S 1) 2 

l 0.79 1S 30 , oo 

1: 0. 44 20 30 s 30 

1} 1.23 26 10 14.45 

14 1.77 40) 60 $3.35 

lj 2.41 5 70 13 7 

2 3.14 56 0 62. 20 

rABLE 1 rIME AND COST O|F 
ELECTRIC BUTT WELDS 

at all times, and can be watched while 
heating, as the heat is entirely between 
the clamping or vise jaws that hold the 


pieces. The temperature can be maintained 
1d for 
Any degree of heat 


at any point desired ar any length of 


time can be obtained 


up to the melting point, and this can be 
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uniform heat throughout the entire mass 


te be welded; all of which is accomplished 


in an entirely automatic manner 


Spot WELDING 
Spot welding is another kind that is 
done with electric machines. No auto 
matic tripping is necessary with this form 








ty 
w 
™N 


In operating this projections are 
tl 


Iroug 


rough these the current 


welder 


e attachments to be welded 


punched on 


and tl passes 


Wher 


to be welded are placed be 


on, 
to make welds in spots or points 


the two pieces 


tween the jaws the long handle is moved 
in and bru the electrode together to 
nake tl welds his is the work of but 


a 








I 13. ELECTRIC Plt 
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FIG. 12. MACHINE FOR WELDING STEEL UP TO I SOU ARI NCH 

reased or decreased at the will of the welding, owing to tl mall travel of 
yperator. No fluxes are necessary he the electrodes, and the small liability of 
hotter the metal becomes, the greater is burning the metal. Besides that, it is not 
ts resistance to the flow of electric cur isy to effect on these machines, and 
rent, and consequently as the edges of the erefore the duratio1 e current is 
two ends heat, the current is forced i termined by tl De 
the icent cooler parts til the In Fig show | spot 


E WELDING MACHINI 
an instant and many welds can be made in 
a short time 

In Fig. 7 is shown the Toledo spot 
welding machine. In this the lever handle 
it the t p of the machine is pushed for 
ward, thus forcing the upper side down 
ntil it touches the metal The slight 
pressure on the foot switch, shown on tl! 

r ikes the weld 
Use or Spor WELDs 

Spot ] Q t sef w! 

int between two or more sheets of metal 

made by drillit yr punching holes i 
then riveting tl gh them Phe pi 

merely placed in position and met b 
the jaws of the welder when they com 
gether, at t ) where the rivet woul 

rw ! 1 I 1 il 

| fused t ther in that way, and it 1s 
nore difficult to force them apart thar 

] ivets ar 1. In fact, if the weld 

g is well done, 1 etal will break away 
round the welds and tl weld will re 
main intact. In one case four spot welds 
withstood a pulling strain of 7800 pounds 
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third 
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[his is an automatic machine that is oper- 
ated by a boy, and it welds the hoops as 
fast as the boy can put them into it; 950 
hoops have been welded in an hour. This 
occupies a floor space 15x15 
nches and is 20 inches high. It uses a 
irrent of 3 kilowatts and the time con 


umed in making a weld is from 3 to 4 


In Fig. 10 is shown a Thomson coppet 


wire welding machine, with automatic 
hack switch, that welds wire in sizes from 


No. 16 t No. 6 \fter 


1eces Of copper wire in thi 


placing tw 
clamps the 
touching 


weld is made automatically by 


the lever of the switch It is also a 3 
kilowatt machine and the time used in 
heating 1s from '4 to 2 seconds. A ma 
chine that will weld copper wire in sizes 


from No 6 to 


same company. This machine differs from 


inch is also made by this 


the other by having weight to pull its 


jaws together instead of a spring In 
operation, however, it 1s semi-automatic, 
the same as the other one. It uses a cur 


rent of 7 


kilowatts, and heats 1 

from 2 to 6 seconds , 

[he time and current used in welding 
copper with an area of from '4 to I square 
inch are given in Table 2. An idea of th 
cost can be obtained from these figures 

[he machine shown in Fig. 11 is a To 
ledo machine that was designed for weld 
ing carriage and buggy frames. This ma 
chine makes welds similar to those shown 
on the piece of wire fence in Fig. 21 and 

as a record of 4800 welds per day of 10 


hours, all of which were good welds 


MACHINES FOR LARGE WorK 


In Fig. 12 1s shown one of the large 
sized Toledo welding machines It is 


shown with a heavy steel ring in the 


clamps ready to be welded This m ichine 


requires two mei operate it. The helper 


stands back of th 


machine and clamps 
he work in the jaws and takes it out, 


while the welder stands in front to pump 


the ton lever that operates a 5-ton hy 
draulic jack to force the ends together 
irge stock it requires so much power 
tt squeeze the tw pieces of metal to 
ether to form the weld that a mechanical 

ion cannot be practically applied. It 
equires out 60 seconds to make a weld 

steel that has ré of 1 square 
nches [his machine occupies floo 

( f 38x48 inches and 1s » inches 


t 
e] ! ill st ck but t 1s « ( nl il 
S machine designed for welding 3 
‘ ck can Se m ‘e-inch rod, 
It irg machine operates s] wly and 
sumes nore ( ere \ than the small 
re ikew1se, larger stock can be welded 
s1 ll aren ines tf n they are at 
ned f ut in doimg this there 1s 
langet rnin ut the coils in the 
nst ‘ h verloading 1 
Pipe W NG MACHINES 
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welding pipe is shown in Fig. 13. In this 
the jaws open 2 inches high and 2 inches 
wide, so that it will take in the ordinary 
1?4-1inch pipe. 

The joint to be welded is squeezed to- 
gether by an hydraulic ram that is worked 
by pumping the long lever in front of the 
machine. The special switch for opening 


and closing the primary circuit in the 








Kilowatts 


Area in Sq.In. TimeinSeconds. Transmitted 


0.125 Ss 7.5 
0 25 11 17.5 
0.375 13 24 
0.5 16 31.5 
0 625 1S 34 
0.75 21 16 
O.875 2 55 
1.0 23 62 





TIME AND CURRENT USED IN 
WELDING COPPER 


rABLE 2 








welders is located on the long iron post to 
the left of the machine for the purpose of 
getting it out of the operator's way. This 
switch is operated by the foot pedal in 
front of the machine 

At the same end of the machine is also 
located a regulator. This regulator has a 
stationary coil at the bottom and a mov 
able coil located above it By turning 
the hand wheel shown at the top, the two 
coils can be adjusted to vary the space 
between them. This alters the current so 
it will suit the different sizes of pipe to be 
welded, as a small pipe does not requir 
as much as a large one. 

Another style of regulator that is used 
by the Toledo Company is shown in Fig 














‘ If RING 


WELDED AROUND ITS CIR 


CU MFERENCE 


}. This style is used on the largest ma 
chines that are built 

[he time and electricity used in weld 
ing iron pipe are given in Table 3 and 


from this the cost can be calculated 


WELDED 


Numerous kinds of work and many dif 


METALS ELECTRICALLY 
ferent kinds of metals have been welded 
various electrical 
built 


with electricity in the 


welding machines that have been 
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[he thre middle pieces show a lathe 
center as it was broken, after it was welded 


and after it had been finished: while 


the three | wer plreces show a counterbore 


broken, after welding, and after finishing 


MISCELLANEOUS ELECTRIC WELDS 








In Fig. 16 is shown a ring that has been 
welded on a machine similar to th pipe 
machine wn in Fig. 13 

In Fig. 17 is shown a miscellaneou | 
lection of samples of electric welding 





[he upper piece is two single-throw 
\ gether to make a double-throw shaft 


This illustrates one of the good features 











f electri welding tw pe be 
Kilowatts 
Dis I \rea il rime it rans 
sqy.in Seconds mitted 
, 0 30 * 7.2 
; 0 40 1) x ] 
l 0.60 17 12.1 
lj 0.79 53 16.5 
14 1 10 70 24 . 
2 1 65 s4 51.5 
=-%3 2.40 ts | 7 
4 OO 106 70 0 














ae a 7 ; ee TABLE 3. TIME AND ELECTRICITY USED 
, sin sien cain IN WELDING EXTRA HEAVY 
IRON PIPI 





Most of the macl 


standard stock machines, but numerous re shown in Tablk 





PurRE METALS 
lron Bismut! 
which are either automatic or semi-aut WELDING TooLs Copper Silver 

: " : ; . . : : Aluminum Cobalt 
matic Special appliances 1 cated \ few Samples Of the various kinds I Manganese Zim 


special machines have been built, most of 


on the top of nearly all of the machines work which have been performed with the a mc peas 

. I Platinun rin 

shown that will handle all sizes and shapes clectric welding machines are shown in Antimons Gold 
, int 


of work within their limits, and where a_ the pictures that follow n kig 5 





























large number of pieces of one kind are t shown some tools that were welded he ALLOYS OF METAI 
| } } l } " ' ; - All } oO ee (sun meta 
e welded, these an be made to work ree upper ones ar lathe tool that 1s All kinds of bras Py ype eta 
M4 1 1 ] } } 1 1.] ] } ] 1 Il kind of bronze re il 
utomatical vy, or either of the companies hown broken, welded, and finished [his + vis - a + om Ad ~~ 
building these n hines will build special illustrates the possibility of welding hig! Various grades of iror Coin silve 
machines to handle special products peed steels to machinery steel and thus COMBINA e 
Che various kinds of pure metals,alloys greatly reduce the t of high-speed steel Bra Stes 
, anosat =— — | oo oo ae ‘ ‘ lron tra 
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TusBe AND Spot WELDs 

In Fig. 18 are shown some samples of 
tube, tire and spot welding. 

The central piece is a section of the 
rim of an automobile wheel, that shows 
the weld 
extensively in the manufacture of these 
To the right of it is 
sample of spot welding, while to the left 
that 


Electric welding is used quite 


rims. shown a 


are shown some handles and ears 
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To the left of this is shown a tube that 
had a bar welded to the side of it in the 
form of a T. A section of this was also 
cut out to examine the metal in the weld. 
At the left of the top of Fig. 19 is 
shown a that had 
In manufacturing 


steel type bar been 


welded to a brass bar 


these a steel type bar is welded onto each 


long brass strip and this then cut 
Directly 


end of a 


t make tw underneath is 





August 5, 1909. 


automatic machine was developed which 
made one weld on the side of each link 
and no finishing of the chain was required 
after it left the machine, as no fin or pro- 
jection was left on it. This chain is 
shown at the bottom of the picture. 

In Fig. 21 are shown some angle welds 
made with the electric machines. The 
right middle piece shows a method em 
ployed in making wire fence; while at the 















FIG. 22 


shown one of these that has been bent to 
show the strength of the welds. 
At the 
sheet-metal weld 
In the 
has the tang welded on 


\t the 
ufacturing sheave pulleys by spot welding 


bottom of the picture is shown a 


center is shown a hoe blade that 


top is shown a method of man 
The upper pulley was tested for strength 
by trying to pull the two halves apart, 
and it was found that the weld would re 
main intact while the metal surrounding it 


would tear apart 


CHAIN WELDS 


In Fig. 20 is shown the development of 


FIG. 19. SPOT WELDED SHEAVE AND BUTT 
WELDS ON TYPE BAR, HOE AND electrically welding chain. The small piece 
SHEET METAL at the top shows the first method em- 
. 
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FIG. 20. CHAIN WELDS MADE ON 
are to be spot welded to numerous hous 
hold utensils such as pots, dishpans, et 


At the bottom is shown some steel tub 


ing that has been welded and a section 
then cut out to show the texture of the 
metal in the weld. No difference could 
be seen between the metal at the weld and 
that on either side of it which had not 
been affected by the heat 
At the top is shown a bicycle head, tl 
; os 4 ot ' 


+) t ‘ wo} 1A = wW ] ++ thy 


ELECTRIC AUTOMATIC MACHINES 
ployed. This was to shape the link in two 
halves, and then butt weld them together 
at the two sides, thus making two welds 
in each link The second method em- 
ploved is shown in the middle chain. This 
made but one weld in each link, and that 
on its side; but it also left two fins one 
on the inside of the link and one on the 
itsid wn. It necessarily took con 
derable labor to remove these fins and, 
therefor was not economical. Next an 


BENDING TESTS OF BRASS 


AND STEEL WELDS 


left is shown a method employed in mak 
ing bicycle forks. The other pieces explain 
themselves, and this form of welding is 


being done commercially every day 
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FIG. 21. BICYCLE FORK WELDS AND WELD 


MADE AT AN ANGLE 


In Fig. 22 are shown two bending tests 
which The 
lower piece is steel that was welded in two 


were given electric welds. 


places and then given a very short bend at 


one of the welds, with no signs of a 


fracture appearing The upper piece iS 


brass rod that was welded together, and 
this likewise was given a very short bend 
right at the weld, showtng that for nearly 


the 


is as strong as the original metal 


lll practical purposes welded section 
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ADVANTAGES OBTAINED BY ELECTRIC 
WELDING 

These electric machines illustrate the 
principles on which the resistance ma 
chines are based and run and as electrical 
power is available nearly everywhere, their 
installation is not difficult. Where electri 
power is not available, special gencrators 
can be put in and run at a small cost 

Some of the advantages that this form 
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heat increased or decreased at the will of 
the operator. 

The operator is in no danger from elec 
tric shock and the weld is made almost 
instantaneously on small sections, while on 
large sections but little time is consumed 

[he machines make practically no dirt 
or smoke, and the 


fore, be used in any convenient or desi1 


ipparatus can, there 


able place 
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[his has six teeth in this case. Nine teeth 
can be relieved by using the 20-60-20 and 
60 gears and four teeth by using 20-40-20 
and 40 gears. The eccentric arbor has a 


graduated collar When the zero mark 


on this coincides with the line on _ the 


driver D, the centers in D and the ad 
justable center C are concentric with the 


! and parts C and D com 





of electric welding has over the forge fires The work is visible at all times and the plete except the holes for the lathe centers 
are welds are very strong, as the metal in the and the mark on D to read the graduations 
[he heating is practically confined be welds is nearly as homogeneous as that of from \ssemble with the adjustable cen 
tween the two clamping jaws which is a_ the original metal, and the structure of ter C and driver D parallel. Clamp them 
distance varying from %& to 2 inches ac-_ the metal at the joint is the same as els to the arbor and make the holes for th« 
cording to the size of the piece to be where lathe centers and the mark on the driver 
welded, and there is no scaling or blister a os D t nm 1 the graduations from while 
nm es - e she j ‘ . - . t S ssembled I Ca] Oo } 
ing on either side of the weld _ A Simple Backingo-off Device | lhe ay n ( d J 
[he waste of material is only that re a each fastened on w two rivets a 
quired for upsetting enough to insure that = : ; wn, placed in one en he posite 
intimate contact is obtained and all over By M lis ( left free that it may not interfere 
heated stock forced out une clamp . tion O1 irbor 
Stops or gages can be located on the _—‘The relievin; e shown v sed sleeve S runs freely in frame F (a 
machine to make the work irate 1 eet ft re t f reneving irbor A nd has the last gear of 
train keved t it em \ " j 
‘ it ‘ wa t wi the 
; | ped | the nut and washer 
t — a “a \ t! I n 
n N ) 
t I riage t 
<1 4 } Ol 
< Y I Ss k , 
l E [Te 
| K | Ml . cer 
oo _e_ = < A | | cy 
l Baad . ' 
- fF t required throw and locked to 
E [ j ; 
then the istable center C is 
Lu I | I parallel with it and locked Chi 
So | iently | lone with tw pa 
i 1 | trips, face plate, p 
‘ ~ = | ichine tabl itt~.rs with cuttins 
F ™~ i y be reheved by throwing over 
/ \ 7 Istocl 1 t lathe When this is 
\ \ —— however, tl spacing will not be 
y even and would not do for first 
gi / rk 
{SO -9-9 EE Base necro 
\‘ : T — ( in D gearing the lathe t 
a —e— "\" the | f the tap or hob multiplied 
\ ! f teet For example, t 
\ ( f tap with four ite 
ee | g vhich 1s t t 
~<~<—— ~ — vw j best t 
: re } thy highs + ‘ 
‘ ; ; ng edge ; 
! é iently backed off 
s required meas 2 t c fi light r the 
perfect alinement I] the 2 ( n ' ; eatect ah 
Lhe center ¢ the wel I t I fr Me ‘ } 
veel i iOW t 
the outside wing to the f that t f ¢ 
] t 1 ! o] ( upon W h the Q \ 0 f + Inter 
the welded sectio1 doe the train are lockes re ulroa 
cause oxidation pounding \ ‘ \ total death lis I 
Absolute control over the heat can be O-tooth g s jo- a . ns were injured 
obtained as, by using simple appliances, tooth gear throug sleeve sl his ibstant ecrease in the nun 
the metal can be held at any temperaturs in turn drives the 8o-tooth gear t I kaille ipare with the me 
desired for any length of time and the sleeve that carries the work to be rel | 1 last vear 








Standard Machining Elements and 
a Machine-rental Plan 


By Leroy TABOR 


various comments on rate setting 


rhe 
and what shall the premium be, recall 
many pages of experience in regard to 
this matter, also several cases of unpleas 
antness between employer and employee 

My earliest experience was in the eight 
ies. | remember one day in August when 
| started my ship on the sea mechanical. 
[There was a serious disturbance that day 
owing to notices posted in various parts 
of the 


reading 


shop, if | remember correctly, 
“Owing to present conditions of 
will be expected to 


circum 


business, employees 
machines as 

All work was done 
for this 


run two or more 
stances will permit.” 
the cause 


by the day I believe 


notice was due to sharper competition, 
also depletion of the treasury caused by 
moving from an adjoining town. It is 
unnecessary to add that after several men 


quit, and a few got “fired,” the order went 


into effect 

Things went along in this state for a 
short time, then piece work was inaugu 
rated | suppose | should feel highly 
honored to think a youngster with about 
one year’s experience should have had 
the honor (?) to assist in this revolution 
ary movement My duty, however, was 


unimportant. I went around the shop with 


the chief draftsman and superintendent 
drag out the rious yobs tor 1 
spection, and to weigh then ilso to a 
swer questions im regard t ibout how 
ep cuts and how heavy i feed Bil 
Jake used on this or t piece ilso i 
the I much visiting with the other 
uld do re tha inswer 
their questions, but at that time I felt lik 
a spy At anv rate, rates were set by this 
method and back records 
The deductions were on the safe side 
and things ran quite smoothly | believe 
the men learned the maximum wage al 


wed without cutting in about two weeks 
No mat 


sect ynd 


Another point was also apparent 


ter how much or how little the 
machine did, if kept running this allowed 
them to raise the ante one dollar per day 
Later 


ind the new 


made in foremen, 


change was 


man had very different ideas 


Piece work was abandoned: also the 


two-machine idea. I cannot say what ef 


fect this had on the amount of work pro 


duced, but it was clearly understood that 
each man had to keep up his pace or get 
fired.” This period lasted about one year 
het eraduate under the head drafts 
man acted as general foreman, and later 
livided the work | understand he be 
came superintendent later and took the 


let it to 
This 


first time the shop had been really 


entire shop by contract, and sub 


two men who acted as his foremen 


was thi 
seve ral 


alive for vears 
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Under this method, and persistent fol- 


lowing up and noninterference, | believe 


this plant produced more work per man 
than any similarly equipped plant of that 
period. Later a change was made in man- 
agement, coupled with general “butinsky” 
and general distrust on both sides; piece 


work was restored and rate cutting and 


periodical cases of unpleasantness finally 
caused a suspension of business 
I have tried piece work with very good 


results when the piece was gone over 
with each operator, and an agreement 
made that the price would stand over a 


given period | have also tried the pre- 
mium plan and used a rate setter in the 
shop, also in a department for this pur- 
pose. The results were considered excel- 
lent until a careful study and record of 
that 


earn their premium in six to eight hours, 


each job proved some men could 


while others were always hard pressed 


for time. As an extra inducement oper- 
ators were allowed to go home when they 
This afforded 


some relief, but failed to pull up all of the 


their premium.” 


“made 


A change of men helped mat- 


laggards 


ters a little, especially if men changed 
were at loggerheads Later we adopted 
another feature: Straight premium of 20 
per cent. ceased at a certain point, and 


the man received full beneht of his extra 


exertions. We also arranged a fixed time 


through which a premium should rw 


at its expiraton the premium was to be ri 


adjusted 


a STI \ILACHIN NTA 
PLAN 
his itter rranye ent ro \ 
satisfactor oO il ) our expectat : 
\I xperien vit this et . 
stin lat 1 ft gynt a Q this li and | 
suggest payme f an abnormally high 
piece price, and rent the machines t er 
itors for a give price per hour based 
on the productive capacity of the machine 
| have made a table using decimal tim«e 
and assumed machine and man rate carry 
ing both sides to zero 
My intentions are that this will be a 
strict contract or machine-rental plan with 
no guarantee of a certain day rate, but to 


make the time on the 


work as nearly co1 


rect as possible and let the operator re- 
ceive additional pay for each tenth he re 
duces the time, by the reduction in amount 


he pays for use of the machine. If he 


overruns the time he is the loser in ex- 
actly the same proportion. I have applied 
this table to jobs in current shop work 


where rates were quite accurately Set; 1ts 


influence could not be determined as it 


was used as a dummy to see about how it 
would work in actual practice. The aver- 
age results are very satisfactory to me, 
but I believe if it were put in actual prac 
tice it would appeal to any operator as 


heing absolute 


ly fair and that he got what 
] 


he earned whether it was on the ascen 
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ing or descending side. One of the great- 
est aids in producing the greatest amount 
of work in a given time is a mutual 
understanding and confidence on the part 
of employer and employee. 

My 


ting, or estimating time required to do 


experience in regard to rate set- 


work for contract jobs, has proven to my 


satisfaction that under ordinary condi- 


tions there will be as many different rates 
for the 


I believe rate setting 


as there are rate setters same 


piece of work from 
standard elements to be the only solu- 
F. W. Taylor has demonstrated this 


fear 


tion 


so the doubtful ones need have no 


as to its practicability and efficiency 


Wuy Not ComMpiLe STANDARD RATE- 


SETTING ELEMENTS? 


I cannot understand why the manufac- 
turers in the machine line do not form a 
pool and put enough money at the dis- 
take and 
that 


would be required for scientific rate set- 


posal of some one competent to 


compile all the standard elements 


ting for years to come 


A copy of such 
data would be almost invaluable and could 
be used in any plant if standard tool sym- 
bols were ad pted 

\s I see it, there are two kinds of time 


study : one by observation taken with stop 


watch for compiling, the other a study of 


combinations of elements after they are 


compiled to determine the most rapid 
method of attaining the desired results. 
Time study requires but three grand di 


visions: that is, labor, which should cover 
ill hand operations where tools are not 
equired; machine, which should cover 


all manipulating time for the machine and 


be for a specific type; tools, which should 
Ve dling or manipulating by hand 
Whe iking up a rate if a certain tool 
is ft e used one can readily turn to 
ool symbol, it the elements are 
properly compiled, and under the symbol 
of the tool tind time for its use; the 
same statement holds good in regard to 
the machine or labor elements, the cut 
ting time 1 ill cases to be ‘omputed by 


rule 


e shi le 


Use or STANDARD ELEMENTS IN Ratt 
SETTIN« 
When conditions are such as to permit 


the use of standard elements for rate set- 
ting, the results come quickly if sufficient 


To 


make it clear in regard to when conditions 


inducement is given the 


operators 


will permit the use of standard elements, 


I mean that tools, machines and belting 


must be dependable condition, 


also all 


conveniently 


kept in 


that work and _ tools, necessary 


information, placed at the 


macl ine or yv1se In 


lay ilso that finish 


ied work be 


time to prevent de 
removed so 
the operator does not have to climb over 

| 


it when performing his duties. The rate 
setter must be a high-grade man and a 
thorough mecha and know what is 
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necessary to be done to complete the job 


under consideration to _ specifications. 
Standard elements in the hands of a 
“dub” are about as ridiculous as a ball 


gown on a pig. 


Use oF CARDS AND MEMORIZING STANDARD 
ELEMENTS 

If instruction cards are made out when 
the rate is set, and sent into the shop with 
a drawing and tool list, if the job is com- 
plicated in chucking, or handy men are 
utilized operators, a rough sketch 


showing the method of chucking will be 


as 


feund to be a time saver. If the question 
to rate it i to 
“check up” the various elements to see 
that be 
lieve in checking all cards that are apt to 


easy 


arises in regard is 


none are omitted. Personally | 
fa speed boss 1s employed, 
If the 


time is questioned the rate setter does not 


be repeated l 
this should be one of his duties 
have to expend an hour or so arguing 
the 
and can produce his authority for an 


various points; he has his standards 
ele- 
ment or the entire card at once 

When 
good prove the 


When this is done it should be proof of 


new men are employed it is a 


plan to card to them 


elements, not of the entire card Phe 
part to prove is that the foundation is 
correct When this has been done a 
few times and he is convinced that your 
standards are correct, there is but one 
thing for him to do, get busy and “make 
the time.” He will feel that the rates are 


to be relied upon and are not a conglom- 


eration of guesses, the product of several 


brains or the results obtained by some 


special operator used to set rates under 
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Are We Neglecting Vertical 
Planing Machines ? 


By ANDREW ROBERTSON 


There is one marked difference between 
American and British practice in the ma 
work l the ap 


combined horizontal 


chining of heavy mean 


parent scarcity of 


and vertical planing machines. This type 


tool has been found of value in this 


ot 


country general as well as marin 


on 


Sharp, Stewart & Co., 


this type made by { 
which planes within an area of 9 feet 
horizontally, and 10 feet vertically Dhe 
circular table adds considerably to the 
capabilities of the tool. The principal ad 
vantages it obtains over the horizontal 
type of planer, for the class of work met 
tioned, are 

The s tl woul tr pow xpended 
in cutting reversing [his power is 
almost constant, and ts neve xcessive 
at the reversal, as the saddle which car 
ries the tool 1s balanced In comparison 






































the most favorabk nditions 
[t is surprising how quickly a first-class 
rate setter will memorize standard ele 
ments. He will not have to consult his 
standard sometimes for several days 
Several times I have questioned elements NTERESTING § 
: Machine! Man's Price per Machine Man's Price pe 

Number rime Rental, Earni’gs Piece Number Time Rental, Earni’gs, Piece 
of Pieces. Hours Cents Cents Cents of Pieces Hours Cents Cents Cents 

1 1.0 50 10 90 l 0.9 5 5 uo 

l a 95 35 40 l os tp 0) on 

l ..2 60 30 90 l 07 } 5 a 

l oa 65 25 uD l uo 6 st) ou un) 

l 1 4 70 20 40 l 7. 25 65 ow) 

15 75 15 90 1 04 0 71) ov) 

l 1 6 SO 10 00 l oO 3 " "2 an 

l > SO 5 uO l 0 2 10) sv) ou) 

l 1s 40 0 40 l 1 5 uu 

ILLUSTRATIVE TABLE OF WAGES AND PIECE COST BY MACHINI 
RENTING METHOD 

set from memory and on reference to work, and vould like to know why it 
standard data found them correct \ll does not tnd f r in American shops 
workmen, including myself, have peculiar- It is not intended for the machining of 
ities and do things that are unnecessary, such parts as lathe and planer beds, but 
and would continue in this direction until rather to frames for slotting machine 
the end of time, unless it were proved to vertical mills, punch presses, stean 

! : . . , aie - " 1-4 A | . 
us they were superfluous. Great savings mers, engine sole plates, turbin isings 
are often accomplished by avoiding un- roll housings, etc., where the surface t 
necessary moves. Rate setting from stan- be machined is smal d the tin 1 
dard elements removes the unnecessary pied in setting t vork bears los 
elements and directs all of our energies relation to the tooling tin 
into efficient channels The illustration vs ma e « 


Xp l 
) T ‘ ( \ I 
1 
TS) abl 
\ ¢ sicte | ) . 
K ed < the \ . rey me stati ry 
< A tages ft «< + 
+ 7 
I \ A ( mulld 
} 1 
‘ i l 1) rie 
’ ‘ « Di i” 
' 
( I W . i l 
t ] t 
is < 
\ i W pp red t ) c | 
*? ; r ] c 
LOT ippeared 1 
pap 1 if seems i pit t 
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The Greatest Bakery in the 
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W or! 


Connellsville Region WhereCoal Is Baked into Millions of Dollars Worth 


of Coke to Feed Hundreds of Iron Furnaces. 


Millions Go up in Smoke 





BY GEORGE FREDERIC STRATTON 


In the State of Pennsylvania is a bake 
comprising 30,000 ovens requiring the s¢ 
vice f 25,000 bakers and helpers, and 
turning out ver 300,000 tons if product 
each week fo handle the materials and 

, 
the product require nearly 4000 hors« 
ind mules, over 500 steam boilers, 100 
locot ives, more that joo stationary 
] - - 
engl Ipward oT 153,000 CaTs, and ove} 
1000 mil f private tracks 

This bakery 1s know1 st Connells 
ville regior nd the produc oke 
not bread an ie 

\] > ¢ lf t ti? ( ] 


nellsville coal 


( «i 
rossesses the qualiti€ 
juality of coke; the 
up the gigantic iron 
if the Allegheny val 


the United State at 


and steel pr ducing 
as recently sti 
helped to reduc 


r 
tO a 


is bituminous and 
s for making a high 
fuel which has built 
and steel industries 
ley vhich has placed 
the head of all iron 


ountries, and which, 
v Mr. Carnegie, has 
ost of manufacture 
n that of any other 

e good, gray coke, 
fe t was here that 
birtl In 1816 Col 


flatboats—cutting the timber on his own 
farm. He then floated the coke-laden 
boats down to Cincinnati and sought in 
vain for a customer 


Niles 


last 


As a 


effort 
Greenwood, that if 


told a foundryman, 


he 


he would send 


boatload of tl 


teams and haul out one 

coke and try it, he could have it for noth 
ng Somewhat reluctantly Greenwood 
onsented, and was vastly astonished at 
the results from the new fuel In its 
melting power and in the quality of the 
castings produced it was superior oal 
or charcoal Phat was the introduction 
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’ ha 
l ( ‘ » \ 
ed ¢ 
Up rf 
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oO or 15 minut \ ‘ 
ice i ( 
( few minut es later it 
nts dumped I { t opening 
t } rire a] ee | 11 t erat ‘ 


N( \ ADING [ 
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1 , 
ineral, coked it 1 
» cl t oal \ > t] 
Ip t tw neig! 


CHINI INGTO 
t t rst Iiing mill 
( Isvill 
‘ l ised 
rat it 1 met with 
wl \l ( | 
de ttempt. te 
V1 OO CcTes 
| nder 
f lw 1 
( I Cl Was 5s ewd 
id of scientific turn 
° out 100 tons of the 
n earth-covered mounds 
en burned, and with the 


ibors built 


a couple of 


ANY 


vere men u Tt 


») all davs, who would denounce: 
tion without taking any steps ! 
strate 1 corres Css I the 
Coke suffered from these obsess : 
erew in favor very slowly. A d 
lapsed before it superseded cl 
ther 20 vears passed before 
coal ga Wav In its favor So | 
portance was attached its manuta 
that gures regarding it are not 


ISS 


United States Census repor 
». In that vear the total 
it $5,259,489, with no by-pr 
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ducts. In the last report, 1905, the value black cavernous shadows Every minute trucks carrying the drawing and loading 
. - e p~ *) 











g 

of coke production had risen to $50,504,- or two, as the heated coal in some newly machines 

623, and that of by-products to $3,150,485. charged oven reaches the combustion The operations are simple. Son f 

It is estimated that an increase of 30 per point and the accumulated gas ignites, the the coal veins are so favorably situated 

cent. has been made since then explosion sends a shower of sulphurous as to enable the hauling out of the mineral 
\n interesting contrast to the experi- sparks and _ wicked-looking tongues of by slopes instead of hoisting shafts air 

ence of Mordecai Cochran, in selling coke, flame, high above the surrounding masses mine cars are run directly over the over 

was shown in 1903, when the price rose of smoke and the steadier fires nd the contents dumped into the cl 

suddenly from $2 per ton, at the ovens, Davy and night, weckday and Sunday, ing opening \s no time is lost 

for furnace’*coke, to $3.50 and $4, and for this pandemoniu f wildly dancing lights hareing after drawing the cok« 

foundry coke it rose from $2.75 to $5 and and shadows of flame and fume continues, is still \ t, and the heat is inter dl 

$12 per ton. This was due, not to scarcity for the ovens are never allowed t 1 | t] practic f drawing l 

of the fuel, but from scarcity of cars to ff—excepting for repairs vens; everv newly charged one eing 

heul it Nearly 1,000,000 tons were piled Connellsville coke is made al: ' thus ined n three sides by other 

outside the ovens, for months, waiting for tirely in what are termed beehive ns re ion, and at very high tempera 

transportation to the great blast furnaces Vhese have nical-shaped interior, usu tur lhe lower opening is bricl Dp, 

and mills of Pittsburg and vicinity Ily 12 feet in « eter and & feet hi ing but a small aperture f 
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y ! K 
\laking coke is not an attract, ( \ top gy fol \ . 
try. Each ton of coal gives off, 1 king tion of th ( = 
0,000 cubic feet of gas, a large proportion gas \1 | | of o1 -_ weer 
iM ic] ( es into the st ( | YT ‘ c . ‘ 
yields 120 inds of t nd 200 p ds a : 
ammoni. v] sO goes » In ( 1 ; 
\ iltiply nes gures ) 50,00 eT () ] , 
number of tons of coal baking each d ( ‘ 
he ovens—and the resul sphere cl . 
t the Cor Isville valley vy be . 
guessed at ‘ re { > 
\t night the scene is diabolically weird. 60 to 8o feet apart, and this oper race ds elin tit Sund worl ( 
| rom thousands of ovens flames are leap- are usually three tracl he center on harges ai \ furnac 
ing viciously, 30 and 4o feet high, lighting of standard gage, car railroad cars founds respectively; the 72 ur 
up the swirling billows of smoke with which the coke p t. On king gy oa tronger, er 
blotches of vellow and brown, with inky side, close to tl n doors, are tl grained fuel which i$ desirable for sustain 
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ing the heavy weight of the pig iron used 
When the coking 
torn 


in foundry operations 
the brick 
side openings and the mass of 


is complete facings are 
from the 
glowing coke is thoroughly quenched with 
means of the long nozzle of a 
bath of 
which gives the peculiar and rather attrac- 


water, by 


hose It is this sudden water 


tive, sparkling, silvery appearance to coke 


[he drawing machine follows immedi 


ately after the hose It is an elaborate 
and very ingenious apparatus, perfected 
after much costly experimentation. On 
the carriage frame is a powerful ram, 
equipped at its extremity with a chilled, 
cast-iron shovel, thin at the front edge 
and eight inches thick at the back, which 
serves as a wedge The length of the 
ram and the power employed are suf 


ficient to force the wedge shovel in under 
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unpleasant conditions. At a drawing test 
of three thousand ovens recently made, 
where the piece-work price for drawing 
and loading by hand was $1.05 per oven, 


the machines did the work at a cost of 
jo cents per oven—a fact which will 
very quickly eliminate hand labor on 


such operations 
\bout the 


commenced to 


1890 thoughtful 
the tremendous 
and black smoke 
the ovens; and 
books. In that 
year the value of all the by-products saved 
of coke, in the entire 


year men 
gaze at 
masses of yellow, brown, 
from 


constantly emitted 


to collect figures in note 


in the manufacture 


less than four thousand dol 


country, was 

lars; while the by-products which were 
going up in smoke were worth over 
twelve million dollars. In Belgium and 
Germany coke by-products had _ been 
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In the Connellsville district very 
few of the improved ovens have, as yet, 
been substituted for the old beehives, and 


mous 


the flaming clouds still roll heavenward, 
consuming thousands of dollars’ worth of 
good material every twenty-four hours. 

year Connellsville sends up in 
the the 
furnishings of a town of 


Every 
smoke approximate value of 
buildings and 
ten thousand inhabitants. 

One of the most interesting plants in 
the country for getting every cent out of 
the coke industry that there is in it, is 
England Gas and Coke 
Everett, 
made 


that of the New 
tide-water, at 
this plant is 


Company, on 
Massachusetts. Ait 
nearly a million tons of coke, yearly; 
of the from 

srunswick, 


\bout 


most 
New 
in the Company’s own vessels. 
sold to 


coal being brought 


one-half the product is 








Fit 3 \NOT 
the coke, to the back of the oven. It is 
1 1 ’ . 
then withdrawn with its load of steaming 
fuel, which falls on the conveyer and is 
screened properly from ash during its 


travel over to the railroa 


Not all the oven groups are equipped 


with these machines; a large number be 
ing still drawn by hand labor This is 
about as severe and exhausting work as 
stoking on a battleship; the intense heat 
of the adjoining ovens’ being suppl 
mented by the steam from the newly 
quenched coke, and by the fumes from 
stray gases. But the enormous economy 
‘ he machines is bringing them into 
general use—coupled, also, with the diff 
culty in obtaining men to face the very 
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HER VIEW OF COKE DRAWING AND LOADING MACHINE 
rather extensively saved for some years, railroad companies for locomotive firing 
ind exact figures of their value were ob the other half is devoted to foundry and 
tainabl domestic use. 

[he figures in the note books aroused [The coke at this plant is handled by 


men to Vithin two years the first 
battery of by-product ovens in the United 


action 


States was put in commission at Syra 
cuse, New York. Others quickly followed 
al various points, so that the census re 
ports of thre years later (1 05) gave the 
value of the saved by products as $3,150, 


rte value, if ill cele had 


000, and the possi 

een made in the improved ovens, as 
$36,000,000 And, although a great num 
ber of by-product ovens have since beet 


od 


Mona is 


illuminating 


still 


installed, the waste ot or 


ter na 


a . co i 


enor 


most approved methods, and by the high- 


type of apparatus. It is thoroughly 


est 


and screened into sizes 


those of 


cleaned, crushed 


corresponding to anthracite 
\fter an up-hill campaign of education it 
has been introduced as a fuel into a great 
number of homes, and although requiring 
than anthracite 


a slight degree more care 


its economy and efficiency are inducing a 
both furnace and stove 
by product is 


the largest of its kind 


large use for 


very 


Every particle of saved, 


at this great plant 


in the country. The gas is piped to Bos- 
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ton and to eleven surrounding cities, 
where it is purchased by the local gas 
companies and by them treated, stored 
and delivered through their own mains to 
their customers. The tar and chemicals 
are recovered and commercially handled 
in the most systematic and_ scientific 
manner. 

[he total value of all the coke and by 
products made in the entire country is 
now estimated as being seventy millions 
of dollars, yearly; while the possible value 
if all the by-products were saved is one 
hundred and twenty millions, showing a 
waste of fifty millions of dollars. This 
regrettable figure will, undoubtedly, de 
crease hereafter very quickly; one of the 
great factors in impelling the decrease be 
ing the gas engine. Many of the great 
foundry companies have installed by-pro 
duct coking-ovens, by which they mak 


their own coke for melting, use the gas 














lor power, and save the chemicals Dhe 
most astounding preparation for the util 
ization of waste gases is at the great steel 
plant at Gary, Indiana, now approaching 
Although very little coke 
will be made there, as the coal will be 


r ompleti mn. 


burned in the blast furnaces, the result 
ant gas from those furnaces will be used 
tc run thirty-three 3000-horsepower gas 
engines, beside making steam for heating 
the great plant [he tremendous power 
required for running the capacious rolling 
nills, with their numerous auxiliary com 
ponents, is to be obtained from what 
would otherwise roll wastefully to the 
skies 

It is a safe prophecy that Connellsvilk 
will be reformed. Its foul incense will 


be captured and washed, and put to work 
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behind the pistons of massively con 


structed engines. The deadly fumes from 
the daily consumption of three thousand 
tons of coal will quietly and unobtrusively 
turn every wheel of the greatest unified, 
industrial plant on the globe—will be 
headed up in six hundred tar barrels, and 


three hundred other barrels, 
Ammonium Sulphat: 





Sectional Blanking Tools for 
Electrical Work 


Although | have been a reader of the 


AMERICAN MACHINIST for many years, 


cannot recall having seen a die produced 
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versible, for turning the rings both inside 
and outside, it is necessary in turning 
these rings to make them a solid, snug fit, 
so allowance must be made in the diam- 
eter in turning, first to allow for shrink- 
age in the length of the segment in hard- 
ening, for which I allow an increase of 
0.125 inch on the diameter, and second, 
for grinding to size [he increase for 
grinding is on the cutting-edge diameter, 
for which I allow 0.03 inch, as you will 
note in the cross-section, in Fig. 1, the 
section of the ring B is 0.5 inch thick on 
the top when finished, so it is increased 
for grinding to 0.515 inch This size 
has to correspond with the grooves in the 
cast-iron plates 4, which receive the mem 
bers of the rings after hardening. The 
segments are driven home to the bottom 
f the grooves, which form the only hold 





as here shown It is of the sub-press for the rings, which are now ready for 
type Punch and die plates 4, as showt grinding to sizé The key and a key- 
B Cc 
aps | maiz ® 
5 4 ai , 
D Cross Section through Die (oa 
J 








in Figs. 1 and plan and section, ar 
of cast iron, on which are cast four lugs 
for guide pins K. The plates are ma 
chined and grooved to take the die and 
punch rings B These grooves must be 
turned very accurately, as there are no 


screws for holding the rings to the plates 


[he rings B are made in segments of 
bar steel high carbon 15@x% _ inch) 
and bent to a given arc. Before turning, 


each segment is machined on top, bottom 


and ends, these having to join together 
so as to build up a ring. They are then 
clamped down to a cast-iron plate, and 


chucked in a lathe as shown in Fig. 3 
Each segment is held to the plate by two 
clamps, and located by two studs, which 
carry set screws. These studs must be 


sliding fit in the plate as they are re- 


Q —— o 

















oy 

—+ 
way G have to be machined before hard 
ening the segments To drive the mem 


bers of the rings out of the grooves, two 
holes F for each segment are drilled in 
the cast-iron plates 4 Che strippers 

7 


which are of mild steel, are held in posi 


ton by the screws I] ind operated by 


compression springs, shown in enlarged 


ST 
r 
ross-section, Fig. 4 \fter grinding the 


rings at top and bottom the tools are put 
together, so that the guide-pin holes E 
can be drilled and reamed, and the pins / 


which are f mild steel, 


case-hardened 
and ground, are driven in the plate as 


As noted on 


the drawing, Fig. 1 is the punch, and used 


shown in section IV, Fig. 1 
in this case as the bottom tool 
This class of tools is doing very good 


work, and is cheap’ to manufacture 
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Practical Letters from Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 


WE PAY FOR USEFUL IDEAS 





Some Points Regarding the be gaged (his is a good feature, as it without a particle of oil, if kept clean, 
ve a a llows plenty of roon nd the wheel and it is common practice to use it in this 
[raverse Spindle Grinder wings back to exactly the same position way 

locked by the small pin, shown Use clean tissue paper and alcohol to 

, lled out just below the fulcrum pin. clean the spindle and clean out the bush 

he traverse-spindle grinder is essen Fig. 3 shows the 3-inch disk wheel ings, being careful to keep oily fingers 
tially a watch-factory tool, but as th vhich will grind the diameter and face and belt from coming in contact with the 


bench lathe and its equipment are now the shoulders of the work, or the rest spindle. After starting to grind, if spindle 
found in nearly all uptodate tool rooms, may be placed on the offset shoe which shows tendency to cloud up or stick, it 


these few pictures of simple operations is fastened to the back T-slot, as in Fig. 4, may be necessary to have a little wad of 















































t f RIN hd ‘ Rt I 
: . W lity wi s spindle at rig ingles t paper to rub it with, keeping the sp 
le piece ma xc held and he head spindl Although these grind revolving, and traversing, to rea 
nd t ) | X 1 light nd delicate to th much of the surface as possible 
ve seen holes in 4-incl spindles, however, which will run abso 
W \\ 11 t } hen ] 0.0! lutel dry, are rare, almost as rare as 
pring chuck, witl cl nt Ik be removed, in one-half men who understand making and using 
pindle and a wheel ion f ! to do the same job on a_~ them Most of the spindles which 
inding the hol lig. 2 show the ersal grinding machin Che traverse made to sell are fitted slightly free, 
| 1] \\ ( K 1 illow ( r ] TU. 


properly fitted, will run require the least bit of lubricating 
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7 he 


piece of clean waste wadded up tight to 


best 
about the size of a walnut. Put a couple 
of drops of watch oil on this and apply 


while the spindle is revolving, traversing 
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thing for this purpose is a Accurate Circular Dividing in the 























ve \TE Cl R DIVIDING I 
| grind and lap the hole to a good, 1 mn] 
tight ht on the spindle, which may bk 
iS al rbor to finish the outside } 
usnINneE Le ive the bush vs iper 
1g t tor the casting, and after pres 
eg into place p with a good raight 
Ing m | p l ne en gI 
r throug ot bushings 
t pindle will enter, the spindk late 
uushings may be lapped together by wasl 
¢ “NX X” washed flour of emery vet is 
p aly requently cleaning and _ test ‘ : 
g at high speed to determine when th with s 
ght treedom is gained amount 
se spindles will stand remarkab tly | 
° speeds and form when used clean, 1 ng 
ur bearing. When a belt lets go while dinary 
ng at high speed the spind will iter pe 
ntly n tor wo or t e¢ ninutes 
t the same time whe standing till 
l iff t slide it 1 : | 
se. 1s e con t 


\ Ht ATH 

) 

j 

‘ 
1 
¢ 

r ¢ 

1) if 
Str tT | 


back and forth several times to thoroughly For ac it 
lean it If the spindle appears to gum rcumfere 
cloud up don't be afraid to keep at nvthing » be 
i fte few cleanings it will settle chen for t ‘ 
( \ | ) nad vive rut ct es ] s< 
troubl plied needs 
\\ die he« 1 vor i 1] T 
] ; st ; 
) | | ) l ) 
me tr roht ft C Q o ‘ 
lap of genet s lene nd w | ] whi 
¢ hatte, { Q 
f 1s wher 1 loose eme ( lly sy 
Q ; y ¢ ip P it< ‘ y = 
e th bushings the sting 
lapp light! to corres n ng mdividual 
whicl ] takel pl cK 0.0000 incl] 1! 1 ne 
Make new bushings of good tool steel ip for g 
\ 
| 
b=4 
B bi 
ka 
i a 
“—. 
— ae 
‘ > 
ne oiU " 080 
felts om l = 
f T r fr ~\ 
E ] : 
' s 
. 
o- | 
i 
" i nl ’ 
D | = 2| \\ 
? r | ie FIG, 2 
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the centers are carefully center punched 


center ¢ is ribed along the top 


illow it to be squared up with the 


lathe centers so that the holes shall point 
( 
ne p e is the put on the stud, whi 
s be viously clamped in position 
qu ed up wit the lathe 
I VOrTK i\ ) 
| c pl A ¢ 
| 
11 | I ‘ : r-p 
: . 
eng talk b ( 
, 
i 
| N HE H 
\ " | lapped plug 
) t re { 1m l w inserted 
np ( ed nd tiie 
piece ved til center-pun rl 
N ! true with the latl tested 
icator lhe clamps ar gain 
ghtened, and the gaging strip D 
ted and clamped so that it 1s paral 
| with the projecting plug and just hold 
pped plug of known diameter between 
gaging face and the surface of th 


Hol 
ime as No, I, 
moved from No. 1 
ind ( piece again revolved 
plug, now in hole No. 2 
h the gaging plug and strip D 
No. 3 1s now bored 


followed on subsequent holes un 


No. 2 is now 
the plug re 

and inserted in No. 2, 
until the 
makes contact 


and the same order of 


ie hole first bored comes around into 


line with the lathe center, having made a 
complete circuit Now the amount this 
‘ug runs out of truth as measured by an 

rate indicator riding on the plug close 
p to the body of the disk gives the a 


mulation of error of all the individual 


lhus, if it throws 


( Is1ons oO.01H, Wwe 
know. that ch individual pitch 1s 0.001 
1 } } 
mic long rt The case \ « 
| to be ted 
1 wi nec Sitat vyoing tl 
\ ”") ri re I t 
\ ti position t oO 
] f : , j 
0 0.025 1 } mM I] 
; t ' 
18) { nal 
| oa ‘ ‘ frec} 
1 
if last “ 
‘ ' f the : , t t} 
é ] \ tron 0.00T 
C ‘ Vi ¢ | ? ~ ) ] 
f skill re ut Ww 
‘ xcellent 
, | | 
) ) qd 
e 
Gt RGE ( (yy 
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A Multiple Drafting Table ferent widths of swinging boards shown Position 4, dash lines, shows a very 
ee ae . at B, which may be quickly interchanged convenient position for observation and 

When there are several sheets to be by removing the nuts at the pivot G. The discussion, and when making small detail 
handled on a drafting job, as in making Swinging board B has a workmg face on sheets from an assembly requiring only 


either side and is held by the indexing of the lower half of the table A, board B 





detail drawings from an assembly view, ; 
the round-head screws in the holes M_ can be swung forward in a vertical posi- 


or when redesigning or changing drawings 
oft im ichine or when making a draw in the irmis ¢ | i’. 2 Wi the vertical posi tion, not indicated, one third the distance 
ing similar to one already made, it is ton f A and still clear 4 
to handle and refer to a Thus, when the draftsman is working on enough to allow B to be reversed. 


shown by the full lines in position 1. from the back edge 


often nec Ssary 


number of drawings, or sometimes, on the top of the table 4 the drawing on B My experience is that it proves a most 
account of the size or complexity of a ma is always in front of him for reference useful and time saving device, and that 
hine, to work two or more partial as- and scaling, and he may readily see the when once familiar with it a draftsman 
sembly sheets simultaneously while de drawing on the opposite side by pivoting would think about as soon of doing with 
signing (ne method. when space and B about to the reverse position out it as he would of climbing 20 flights 
equipment allow, is for the designing The brace PD is of 1x'4-1nch steel, and of stairs when there was an _ elevator 


draftsman to spread himself over as many is only attached to the left-hand arm C, handy 
tables as to bring the board Camden, N. J L. E. DupLey 


each; another is to put all sheets, one on forward or back, and as a brace to ad , 
A Modified Beam Compass 


1] 
requires, a drawing tacked to anc serves as a handi 





I 


top of the other, on the table, nailing them just and to hold it in the required position 


down with lath at the back margin, and by means of the holes which slip over the 


hanging the top ones as they are com-_ stud in the bracket J. An annular groove All who have occasion to work over a 
pleted over the edge like the leaves of a 1/32 inch deep and 17/64 inch wide in @rawing board know how clumsy and un- 


wieldy an instrument a beam compass is 
In almost every instance where it is used 
the center falls off the board so that va- 






































rN rious expedients, such as having a board 
G 
é S 5 
= 
Y \\O 
c |S 
F i G 
. a \\\|5 oS fo 
A E | ZF Y) t 
M ' 
St ibd M Z | ‘ 
/ Lc 
im un Mac of, N. FE, 
AT _ AI \ MODIFIED BEAM COMPASS 
/ c 
FIG. 2 held by another, or a support of books 
m top of a stool, are adopted. The ac- 
FIG, I imerican Ma kanes companying illustration shows a device re 
\ MULTIPLE DRAFTING TABLE sulting from an attempt to avoid these 
annoyances 
book. Still other methods are to tack the” the stud prevents D from slipping off ac \s seen, the pen or pencil point taken 
sheeets not in present use on the wall, ot identally from an ordinary compass set is secured 
to pin them to the window shade for ready By el sing the brace DD alte gether in the end of a wooden bar resting In a 
referenc ft . board B will lie flat on the table sheet-metal trough pivoted to another bar, 
The drawing-table attachment shown !, as indicated by dash lines in position 2, but free to move endwise in the trough 
herewith does away with all makeshifts, protecting the drawing underneath and with slight pressure. In any position th 
onvenient, cheap, neat, takes but littl permitting the draftsman to work directly trough and its pivot act as a center about 
space, always keeps the drawings right n the drawing on B, the board being which the pen or pencil point moves and 
side up, permits the working up of three ough thicker than the arn to permit the radius can be readily varied Che 
heets ime, and facilitates ready f tl ise of the T-square when either left hand controls the position of the 
referen tror ne to the other without ide is up It 18 entirely tree from the pivot, and its location for any center can 
he draftsman leaving his position; the objection of slipping around and spoiling be noted on the paper for future refer 
iwings are tacked down securel ll the the underneath drawing, as is the cas ence on the part of designer or tracer, or 
ne It also permits, on one-sheet work, when laying an additional board on the it can be found by trial much easier than 
f drattsman changing from one job top of a drawing already on the table t with ordinary beam compass 
not Without changing the drawings al he thus losed dow1 at night ind It will be noted that this device does 
the board, a great convenience, as in vered over and when the board B is not away with the necessity of a beam-com 
hanging on account t a rush job. o1 In use it mav be swung around, back and pass set costing seve ral dollars and rarel 
tarting nothe ob before receiving under the table, as indicated bv the dash used As made and described it 1s crude, 
mments or approval on the one finished. lines in position 3 \nother use that but serves the purpose afd no doubt 
\ rackets / ig . are fastened some of our draftsmen have found for it, others can suggest improvements in de 
the under side of the table in which but for which it was not originally in tails For one thing a scale could be 
. piece of 5¢-inch cold-rolled shaft tended, is to tilt it to the proper position added to the radius bar with its zero over 
rms € are made of 5¢-inel with a sheet of plain drawing paper tacked the pencil, and a pointer carried opposite 
quare machinery steel, and are keved to on B, t t as a reflector and throw’ the center of the pivot enabling one to 
the shaft with set screws A, the right-hand an ext liffused hght on the rawing read the radius on the scale at once 


ne being adjustable along F to suit dif nA Portland, Ore FRANKLIN SWEET 
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iscussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE 


PAY 


Machine vs. Hand-work in Steel Fixtures for Boring Radial Drilling 


Punches 


With reference to the article on page 


711, Volume 32, Part 1, I] am _ very 
much surprised at the opinion ex- 
pressed by Mr Noyes that steel let 
ter cutting by machinery is an impos 
sibility, for twelve vears ago was cut 
ting steel punches on a machine made 
by the Benton Waldo Company, Phila 
delphia. 

\ few years ago this was the machine 
generally used and the rate of cutting 
about 12 a day. The firm of which I an 
an employee has produced a machine which 


] 
a 


is all but automatic and which is worked 


by girls turning out an average of & per 

















FIG, 1 


Du Su Ya 


Machine Arms 


\t page 4600, Volume 32, Part 1, J. T. 
Samuels gave a description with sketches 
fa planing fixture, for accurately locat 
sensitive radial-drilling 


achine, while being planed, so as to 


ng the arm of 


j 


ead square with 
he column or upright The method de 


scribed, of planing the arm after it has 


heen bored, 1s in my opinion open t 
riticism, and we find we can get bette 
esults by planing the arm first, and then 
locating the hole to be bored from the 


part already planed 
; ue 


Fig 1 shows the side and elevation 


f r type f arm, which is somewhat 





























an] i. , ry 











FIG, 3 FIG, 2 rps 
\ E FOR BORING } IN HINE 

hour [hese are perfect punches, being hitferen show t page 46 he 
used tor punching matrices for type pré guides nd planed at e first 
duction, every corner and crotch being operation, th sting being set approxi 
sharp and clear, hair lines, serifs, body nately straight on the planer table for 
lines, face and position all accurate t is operation, and clamped down on 
0.COO! inch ft measurements Iron ) KINng pieces ¢ s wal the 
criginal design, the depth from fac: laned no ois the ecured in. the x 
shoulder being from 0.05 to 0.075 and show1 Fig. 2 and also in Fig. 3, 
the face size varying from 0.05 to 0.25 vhich shows the ecured in position 
Chey are “ut in ast steel and hav ec! 1 c xture IR I I I Fig 5 I ‘ 
ut in Novo Superior also. by “utters x < Sa OLLOW Sting, | ed n tne 
made of o. 55 Stubs steel wire with a If guia side J) t s ri I Ise n the 
ting surface of from 0.025 to 0.0005 ttom E and / 1s shallow depres 

Of course this work is far superior t S101 ored in to save machining, G is a 
that mentioned by your cerrespondent laned steel strip d H the ft lam] 
but if it is possible-to do this good work ng screws, wil ‘ gainst / ne 
by machines, surely it is not impossibl i e it up against ‘ lun shde whet 
to cut that class of stamp to which Mr n position, whi turn is forced tight 
Noyes refers m against the soli side J) 1 Fig. 2 

THomas H. KIMBE! é sting 1s a tely plane t 
Surrey, England hott J is . ‘ ess ‘ 


FOR THESE 


ALSO 


nd I } re tw tonwues, which are ac 
irately machined to fit in the slots planed 
the table of the boring machines which 
the tixture is sed n These tongues 


st be exactly parallel with the angular 


edge D, as upon this the accuracy of the 
roduct turned depends Four slots 
are ored in for the holding bolts 


[his fixture is heaper to make than 


he one shown at page 460, and in addi- 


t 
tion there are no loose or moving slides, 
whi i ime get worn, and are bound 
Ve effect on the accuracy of the 


Premium Limits for a Varying 


Number of Machines 


n repl tk the quer on page 3I, as 
nethods of setting premium limits 
work which a workman operates 


ng number of machines, this will 


I ewhat with conditions, but, in 
gene! the proper wavy 1s to set a prem 
hi { the achine—not for the 
1 l hing in iutomatic 
crew machine, has maximum capacity 
10,000 pieces pe! day. ind the 
erage daily output under proper super 
S101 1< HO0O0 pieces set the limit 
7000 pieces per day (or better at 1.43 
s Dp oo piece written 1 rec rd 
t a* and pay the work- 
in whatever premium he makes on the 
hin ! runs only one machine, 
is pre m will be rather small f he 
: \ ! hines, with hmits set on 
vil et whatever premium he 
n make t f the two; this will very 
( \ I where near twice 
\ I ‘ <¢ ne machine Ss 
eTtal I he more st 
( i Sy whet ’ 
i Tie ‘ 
he ing irguments hold 
re = re machines I 
1 D ty greater! i ~ ilso 
Is tivity 1 proport 1 te 
‘ I I ( nik he 1 t¢ 1s 
iv wages I constant tactor the 
1 extt " 1 | he gets ror this 
dded wor ! esponsibility is the extra 
ren pai 1 If, in running two or 
chine simultaneously he gets 
naximun ipacit f each, he 1s a 
don nd will eat ill he gets, for 
e 1s the heapest man that can be put 
1 i¢ 
ett imits on this work 1 








eration must be taken of the general con 
ditions of the department; that is, if, in 


general, the workman will operate two, 


three or more machines more frequently 


than he will be operating only one, the 
limits may be set a little closer than if 
he is to operate only one or two machines 
most of the time, and more only as an 
exception 
lor some shop conditions, where an 
operator handles group of machines 
(generally simuilat but the number 
then actual operation varies from « 
t or hour to hour, it 1s often ex 
) 1 » set a certain limit on a give 
ope nn when operator is running or | 
chine of the group, a smaller limi 
wl he 1s operating two machines, at 
till smaller one when operating thr 
1 hine In this case the operator 
wi s the foreman or timekeeper, should 
have before him, or easily accessibl 
dule of the various limits so thet 
will be no confusion about them. Using 
this method of figuring, the man, rathe 
than the machine, is taken as the basis 
of calculation This, however, 1s not 
generally as satisfactory an arrangement 
the former method 
Sometimes on certain machine tools 
where the cuts are long, or the machines 
are partially automatic, so that the work- 
nan can at times run two or more ma- 
chines, it is advisable to pay workmen 


limits, for 
additional 


a fixed day rate, with premium 


machine, and give him an 


one 
rate of, say, five cents an hour for each 
additional machine. Premium limits may 
also be established for these additional 


machines in accordance with their capacity 
1 working under these conditions 
\. SPERRY 


Wl 
lipton, Ind + 


Twist Drills and Their Shanks 


by I*. A. Halsey, 


relating to twist-drill shanks, prompts me 


lhe articl on page 260, 
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Another thing I have noticed is that 
only those drills which are larger than 
the big ends of their shanks suffer in this 
way, such sizes as 17/32, 9/16, 13/160, %, 
14 to 1% inches, ete 

My opinion is that Morse, or whoever 
made the first taper-shank drills, made 
them for his own use; that he had a drill 


with a spindle bored 9/16 inch, which he 


rebored taper and kept on increasing the 
s] 1 drills which he used in this ma 
ine until he was using a 7¢-inch drill, 

| tl riginal sizes which were 
dopted ft e st dp int of convent 

yer dhered to ever since 

WIOUS W { rrect these shanks 

t ike drills above inch to fit the 
ext larger Cr ( i V¢ mcn 
ould also have their iks increased 


se of the larger-si 


it except in the ca 
shall 1 
drill which it belongs to 


1! Whicl 


shank ve smaller at the 


failures 
the 


hese 
prevented is to shorten 
off the all 


but this involves new 


cutting sn end and so 


> 
elving a larger tang, 


sockets and also new drill spindles, so that 


it is not very feasibl 
lhe first remedy offered would involve 
no change except to the makers of twist 


drills, and I do not think it would be much 


of a change for them 

his would make the drills fit in follow 
14 to 2-inch in No. 1, 33/64 to 
n No. 2, 49/64 to 11 
I have not the slightest hope that 


ing sockets 
¥%-inch 3 16-inch in 
No. 3 
this change will be made, but it seems the 


most rational way to correct an error 


Ottawa, Canada J. STEVENSON. 


» notice that 
of 
published 


yften surprised me t 


not seem to have any system 


articles previously 


laking, 


referring to 


an example, 


in your paper as 
\Ir. Halsey’s article, Twist Drills and 
Their Tangs, published on page 26, an 

rrovement of the method described was 


to make a few remarks about those abused wn in the AMERICAN MACHINIST on 
ink age 206, Pat 1908 [he essential dif- 
When I served my apprenticeship it was ference between the two methods lies in 
hop which had just been built with + ke Ise 
1 equipment throughout, as the old While the met | described by Mr 
pla id been destroyed by fire During Halsey shows a kev of a rectangular sec 
' time there I used to wonder whv tec] ion, the improved method, which was 
, | papers referred so often to broken st ittroduced by Carl G. Barth five 
tangs on twist drills, as I had never seen irs ago, has a “Barth ke which is 
1 [ left there and was away for a made from a rectangular section with 
f vears, working on the erecting ne-half of both sides beveled off at 45 
floors of large shops where I never saw’ degre [he superiority of this key gen 
twist drill, and on my return I was very erally was pointed out by me in the 
mucl urprised to see many twisted \MERICAN MACHINIST, page 769, Part 2, 
off shanks. On looking for the cause | )07 
found the sockets cut and worn out. du | articular advantages of this kev in 
1 I t that the drills had been used in « taper soc kets Tt drill presses, mill ne 
th thes with drivers (dogs) which were machines and b ring mills are the follow 
i ut vith the set screws bearing on 9 
1 hanks, s marring them that. the 1] hank enters more easily int 
would not fit the sockets As long as t its sockets | 
! | drill were 11 dl shap thers | ‘ ! tends to she i the 
rouble from twisted s t around 1n its positi 
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the only strain on the key being compres- 
sion. 

3. Reducing sockets 
be made much thinner with this key than 
with the style used by Sellers & Co., this 
Espe 


(or sleeves) can 





latter key being very deep-seated. 
this a distinct advantage when 
a shop in which through a 
of machine 


makes 


cially is 


standardizing 


number of years a_ variety 


tools of different styles and has 


accumulated 
Everything considered, the difference in 


cost in introducing one method or the 


other is slight 
NJ 


Bayonne, FREDERICK OYEN 





Critical Points in Carbon Steel 


On page 938, Volume 32, Part 1, 
ank George discusses, at the request 
W 

the 


in a very interesting manner. I agree with 


Osborne in some _ previous 


issue, critical points in carbon steels, 
him that to get the best results in harden 
ing steel it is necessary to heat practically 
little above the 


Mr. George 


20 degrees or 


or transition 


abou a 


calescence (as 
has it) point. 


Mr. 


ordinary 


to have used an 
in 
while for ordinary steel 
this think for 


special work a method of greater accuracy 


George seems 


pyrometer his work, and, 


that 
enough, I 


admitting 
is accurate 
should be used to find the critical points ; 
for it seems futile to talk of 1357 and 1346 
degrees. These might very easily really 
be 1360 and 
would be any the wiser, when using an or 


1350 degrees, and nobody 


dinary thermo-couple pyrometer, for none 
of these instruments are accurate at high 
temperatures. When great accuracy is re- 
quired, some system, such as the “Lin- 


deck,” 


points 


is necessary in locating the critical 





\ point well marked down by M1 
George, is that of heating slowly at first 
to a dull red, and afterward heating 


quickly to the required temperature. There 


is more work spoiled by rapid heating 
at first than many engineers are aware 
of rhe necessity for slow heating at 
rst 1s very well known to furnacemen 


dealing with large masses of steel, for the 


reason that the outer skin will readily 
tear away from the inner core if care is 
not taken 

So long as steel is taken above the 


alescence point it may be quenched with 


equally good results anywhere between 


that point and the recalescence point; but, 


especially in high-carbon steels, it is not 
wise to allow for any fall in tempera 
ture after removal from the furnace. The 
heat passes so rapidly to the air, and the 
range between the critical temperatures 
is so small, that work is easily ruined and 
errors creep in. IT have found a salt bath 
nost seful and accurate apparatus in 
hicl do the heating of snecial work 
Sheffield, En M. Cowan 


il 


h 


n 








Helps in Cutting Threads 


Lhe 


with the lead screw 


problem of correctly reéngaging 


when screw cutting is 


me which has several times engaged my 


Phinking 


set about devising something which would 


ittention ver this question | 


positively yrevent the engagement ot the 
| ya 8 


nut and screw except at the right time I 


had 


Worm 


then never seen the idea of using a 


wheel carried on the carriage, but 


starting with the idea of effecting engagt 


ment with the screw at every incl if 


raverse, | hit on tl gement shown 


This consists of a locking lever FE pivo 


ny 
to the lathe saddl nd having lip o1 
itch / arranged to engage with the VT 
responding catch G mn ind leve / 


which operates the split nut on tl lead 
screw lhe spring tends always 
keep lever E in engagemet with G, thus 
preventing lever // from closing the nut 
m the screw J is yvorm wheel carrie 
1 the dl nd vearing it 
7 } ~ 
( ( rew = ‘ 














——s 
_ a 
¢ ° 
s 
‘Il 
| ‘ 
| ~ 





PREVENT THROWING IN THE HALF N 


nm on 
preces AK 
(here are six of these cam pieces, on 


heel, 


with the 


for every nine teeth of the worm w 


ind they are arranged to engage 


projecting lower end of lever E, as shown 


when the worm wheel revolves, thus at 


intervals releasing lever 7. L i 
holds / 


Lever / is SO 


al pawl 


clear of #7 when desired 


that 


which 
when // 1s 


it holds / 


shaped 
raised to its highest 


back 


position 


with its lower end clear of cams A 


When the nut is closed and the carriag: 
is traversing, the wheel J does not revolve 
but remains with one cam engaged witl 


lever / It 


sary to start 


follows that it is 
every cut at the Same posi 
tion on the lathe, but correct cngagement 
‘an be had at any point by simply press 
lever // \s 
back 


drops, 


ing on soon as one t the 


‘ams presses lever FE, handle H is 


released, and engaging the nut 


This is an advantage when cutting a screw 
length, as often it is 
little 


of any 
take a 


the ther 


necessary to 


more off certain parts after 


parts are down to size 
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It is also a help to the operator to be | he 
able to concentrate his attention on the place 
cutting tool without having to take trou what the 
ble over picking up the cut, and a con- d tk 
siderable saving of time is effected a! one I 
when lathe has reversing motion it is” this 1st 
far from. being atisfactory to use as Wi 
ne fitted with this mtroller Phe 1) 1! 

itor has to |] Ile ‘ sing lever chinist 
twice every cut vhil feed lished 
the tool m, besides losing time the sad the steel 
dle slowly returt t tl starting pont listering 
All the cams, ete., in this attachment ( Ifat 
hardened, and Ith 1k thre rst idl ( 

i een In pret ‘ t use 1 < | I 
vears it lway ist 1 

equires iT tK 1 | ‘ 
device is patented (are Britain 


Leyton, Englar B. 1 vit 


Using Compounds to Harden . 
Steel 


[ add to my list of pounds for the 


treatment of high-speed ste 


32. It iT dis t least 
lal ‘ ) ‘ ‘ 
mpounds 1 f hig 
steel rhe vy cl ( ‘ t¢ 1s 
sulverized see ( ( | 
il CINE ) 1 ( 
ising of this product It would 
interesting to know v the lecul f iualit 
the steel act nae the application f ) 
ecale cereal meal It will dently ( ( tn 
up a new market for this product d 
‘ause the baker 1 (vance the pri Is 
rve bread so th nlirde will g ( 
m the poor 
Have we made iterial prog 
vhen we consider these facts as we 
few others whi turallvy aris« 
st prominent one is t fact that we 
b \ Stec! IT le 1 ne t] ird T 
the price of hig weed steel and b t 
ising any compound but just giving ly 
he proper treatment it will be far sup: eed st 
any high-speed tool not brought to the 
yper heat in the irdening ) matt 1} 
w many compounds the steel ts treatec ntinue 


\s long as we are willing to look not beet 


tor and use comp ds in the treatmet rdenit 
f steel, just so long will we miss th \; tool 
best results possible to be obtained © prop 
It is surely time for our mechanics t lj 
] ve the ide 1 Of mysteries < ted wit! ; 
he treatment of steel and give it a fair in. d 
chance to do its best by giving it fair ing 
treatment. In order to give it fair treat whe 
ment it will be necessary to have at least ; worl 


one furnace where high speed steel can Davenpe 
be heated until it becomes almost mushy 
without pitting or blistering 

To me there are but two ways of heat 1 he 
ing finished tools mad high-speed United 
steel. One is a gas furnace so constructed June 30 
that the force of the air is completely This 1s 
checked before it reaches the work. The 59 
‘ther is the heating in fused electrodes 1908 


Mutsicde 


cs 


of Germany, and as to just 


process 


t 
{ 
n 

fy 
‘ 
1 
‘ 
ic! 

f 

| 
t 
' 
t< 


1 
im 


ill 


1s 


heating 


do when applied, | 


would 


but 
ind 


leave us 


spec d steel 


rden high-speed steel 
wl should our ’ 
kers 1 to harden a 
where the est in 
bre ht 1 it 
gy the tool 

| iardened vill 
| CAD Sive 
‘ e give 

‘ : denes ig 
‘ e steel as 
without blistering 
t in fish ol. When 


il be handled 


in the 1 e 
ed at 
hen | ol 
‘ ( \ en 
w proper 

lar things { 


when 
and best 


ind is very 


f them Is 
highest 
asily 
eived the proper 
peened with 


still, it will bend 


eaki | 1S 
trive ror 
pound t il] 
‘ W I 
t disera 
them wt 
It is tr that 
t will « ble 
e letting wn 


( eq tlv 

| pp i 
tests of hig 

bly re nder 

1 w here tne 

ind still 


1 t pend $15 
r} n be done 
lightened age by 
expensive steel 
el will do bet 
t 1 
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The Cleveland Technical High 
School 


Various announcements of the Tech 
nical High School at Cleveland, Ohio, 
have been made and we are now in rt 
ceipt of a circular relating to it, fron 
which a fairly definite idea of its scope and 
purpose may be obtained 

\ very superior building has been pro 
vided which, along with class and lecture 
rooms, is also fitted with various shops 
and laboratories, the shops for the boys 
omprising a pottery department, a black 


mith shop, a machine shop, a foundry and 


wood-working shop. 

There is no indication that the teaching 
of trades is conte mplated, the catalog Say 
ing for example: “The shop work of these 
[the first] two years is therefore practi 
cally a general course in manual training 
[his work is intended to be educative and 
creative as well as technically instructive 
\fter completing his two preliminary 
vears in wood and iron working and in 
mechanical drawing, the student may then 
devote a major part of his last two years 
to the particular branch along which his 
bilities li In this selection of hts vo 
cation and helping a boy to ‘find himself’ 
the school can exercise an important fun 
tion.” 

That the school is not to be 1 trade 
chool, in the proper sense of that term, 1s 
further shown by the course of study f 
boys. in which the amount of time devoted 


to shop work and its distribution and di 


vision among various classes of work 1s 


First YEAR 


English ) 
Arithmetic and algebra ) 
Industrial geography 5 
Mechanical drawing 5 
rurning and cabinet making 10 
Physical training 2 
Study 
SECOND YEAR. 

English ) 
Plane geometry 5 
Elementary chemistry 5 
Mechanical drawing 5 
Pattern making and foundry practice, 4 vear 
Forging, 4 vear 10 
Physical training 2 
Stud Ss 


THirp YEAR 


english 


" , 
German or industrial history ) 
Physic 5 
Mechanical drawing 5 
Machine shop, 4 vear 

Elective. an shop, 4 vear 10 
Study 10 

FourTH YEAR 

Advanced mathematics or advanced science ) 
American history and civies 5 
German, elective academic or technical 5 
lective drawing or shop 15 
Study 10 


In the fourth vear 20 periods a week may be 
levoted to any line of technical training. 

In comparison with the existing line of 
study in the public schools, the above is 
certainly a most promising departure. It 


it least shows, and in a very tangible 
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manner, the recognition by educators of 
the fact that the public schools must be 
better co-ordinated with the industrial 
spirit of the times, but beyond this we 
fail to see that it has any considerable 
leaning toward the great system of trade 
schools that is now so much in the public 


Our readers are well aware of our 
limited faith in trade schools supported 
at public expens« It is our belief that 
this Cleveland example is a fair illustra 
tion of what may be expected of the pub 
lic-school system in the de velopment of its 
work on lines which have at least tangible 
connection with industrial pursuits. To 
the extent that it leans in this direction 
it has our heartiest sympathy and our best 
wishes for its success. The chief danger 
attending it lies in the confusion which 
prevails regarding the meaning of the 
term industrial education, and among the 
many, whose ideas upon the subject are 
hazy, we have no doubt that the Cleve 
land school will be triumphantly referred 
to as an example of a true trade school, 
which it is not. While it may do much in 
directing boys toward the industrial field 
is a means of livelihood, in inculcating the 
idea that this is a worthy field for their 
ictivities, and in giving them a mental 
bent in that direction, we doubt if it will 
iccomplish much more. Nevertheless, even 
to this extent, and as an illustration of 
the awakening which is now in progress 
among educators, the opening ot 
school is an event of importance. We shall 


watch its progress with a large degree of 


interest 





The Song of the Dying Swan 

In this column last week we informed 
our readers of the collapse of the metric 
agitation at the annual convention of the 
American Society of Civil Engineers—the 
subject, it will be recalled, exciting so 
little interest that the formal report of a 
committee of the society in favor of the 
system fell absolutely flat and brought 
forth no discussion whatever, except a 
written communication that was not read 

Judge, then, of our surprise at receiving 
an account of the proceedings dished up 
in true prometric style to indicate a very 
different state of things and sent out to 
the daily press as a true account of the 
proceedings This account, which is 
dated from Boston, reads as follows 

“At a stormy session the American 
Society of Civil Engineers, in convention 
in Bretton Woods, N. H., passed a strong 
resolution in which it was urged that all 
public and private schools should teach 
the metric system, which the engineers 
hope will be the standard and only system 
of weights and measures in the country. 

“The report states in conclusion that a 
given time of five years should be allowed 
by the United States Government to have 
the system go into effect 
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‘It was stated in emphatic terms that National Conservation Congress 


it the present time the American people re in 
have no appreciation and understanding The first national conservation congress ing tails of piping 
yf the value of the system of the United States will be ld in the 1 “ 
[o those who have not critically fol- auditorium of the Alaska-Yukon-Pacific | lett 
lowed the metric controversy this may Exposition, Seattle, Wash., August 26, 27 | \ ' 
] re 


look a little odd, but to those who are ind 25, 1900 Arrangement for the on 


familiar with the wholesale manner in gress are being perfected by the Washing 
which so-called facts have been manuf ton (¢ nservation \ tion, at rgal \ | | 
tured out of the whole cloth by the metric ization comprising veral hundred prom low Pr, } Ib for biowing 
party, there is nothing strange about it inent men of the Stat Out | rm t 3, DI 
Who is responsible we, of course, d The « serv es t g S | 
not know, but we hazard little in ying be the largest and t representative 5 1 W 
that th 121 f this etric ge is es Q ering 1 re 
sentially the me as that of numerous’ the conference of rnors at the White iopt rawing 
ther fictitious statements by wl t] House, Washinetor . C., when former diag vi made 
metric case has been bolstered up Phe President Theodore Roosevelt launched tro repare 
thorough going metricite is so thoroughly e campaign { é t d t val le 


onvinced that whatever he would like t iniversal conservatiot1 f tl natural re teatul I i pipi 


have true regarding the svstem must sources of our . nt neem ¢ VV t ‘ re n re 
there fore, be true that he presents it as ending tl 1 ! ne wh S 
true, and this seems to be the only possibl ve piping t 


irigin of this statement, which will, n esign, inst or maintall 





doubt, take its place in future prometri c 1 Power Pt p Syst} 
literature as <¢ cf nclusive illu tratio1 ! By William ] rry 1S] 6x9-inch Personals* 
the overwhelming strength of the svsten nages ° 85 ~—soillustratior indexed 


imong engineers McGraw-Hill > Company New rederi ( Cutting | ppointed 


Che report printed in Engineering Nez York Cit: $e net manager of the New York City department 
was made by a member of the editorial This is tl Orst book to reach out f the 7 Co1 | { Store Serv 
taff of that paper w was pres t tl hands bearing imprint f the new any 
meeting technical book ] lis] G any, tl , he vi th 

val n of t da few 1) . ) 
eks ag T] reatul I 


A Merchants’ and Manufacturers’ erage oe 
Exchange Building for New ali tlle semen Vinee tee Cee of Wiis Gk ues | » + coe onal 


York City umnaiie wana” on tdi 60 Ge Glee 


he Merchants \lanufacturet vired temless ju t 
xchange, of 125 t Forty-third street ( f big 1 litt vded ¢ ; 
city, through t peratior f e ¢ r in dark : ( 
New York Central & Hudson River rail nd recrossing, running at ! lifferent Warn ( 
d, and the New York, New Haven & levels and defving tl ping of an 1 I ll act ! 
Hartford railroad, is to erect two yzreat telligent id f what they are for, whet ! R. 
ngs adjoining the new they come from and go t nd what the; ‘rat Compat I] 


Grand Central station, which is now i1 -ontait And oh! tl ul Iness of tl] 
rogress. inevitable repai 1c] ime MMi 

The buildings are to cover two enti! Morris has appreciated ti his ee — , ae 
blocks, bounded by Forty-sixth and Forty has developed te for t ious n Mr. C1 ' h] 
eighth streets, Lexington avenu ind kinds t pipi 


Depew place, each plot being 200x275 followed. should brit hont ' a : : 


teet im size, are to be 12 stories i1 dition f the plant itself ar ntent 7 
hight, will cost approximatelv $6,s00.0c« frame f mind to the engineet —e 
ind will contain [,300,000 square fi t. ' mechani 1 ’ +] | tad f : C ; 
ip] roximately w« acres of Hoor ST ntr O | 
ver one-half of h has already to « It 
poken for m the + st o eT ~ 
In addition t salesrooms nt rt ] f 
the three lower floors « f on f the | | é S ] t ¢ 
es will he evoted ft 1 Sse h] 1] ] ntr r \ : 
for trade conventions, with suitabl th ) ‘ 
f the 1ST) \ ? ic 1) hit 1 ri C ‘ 1 + ‘ . 
hibited ventions. Other w that 
ver at : aa : ~ : tail ' 
restaurant nd T Ie re I< f nner ntahl 
Tt T 
provided Tl h | cd loa 1 } 
| eee ; ola lt as 
terned tter the New York Fur itu | Origin f 7 , ne ’ T) Ir 
cl nge, whicl for 20 vears ] c heer th, erams: Pini g Cust ! n 
Eastern selling headquarters of more than Heaters: Live St Dri Blow-off aula ' 
) \ erin 


300 manufactur rs, and which has demo ind Fxhanest Pinin Air nd Onlin 
. . endetl | he 


strated the ady intage of the centralization Svstems: Oil and Water Purifving Svs 


if <salesrnoome f allied lines of industr tems Piping Detai The various 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 





He 


Improvements in the Chicago 


“Duplex” Hand Miller 


Lhe { hicago \ ichine lool ( nipahy, 
Chicag I] lately’ made some 1m 
provements in the No. 3 size of the Chi 

go “Dup nad miller In the en 
raving, lig. 1. is shown the No 3 ma 
hine with the vertical attachment in plac 
This attachment particularl idlapts tl 


LATEST 














from falling inside 
a crank feed 


feed 


ents any chips or dirt 


This machine has 


, 
thi¢ <11C¢ 
well as hand-lever 


The 


for the table, as 


nd power teed hand lever can also 


be used for quick return of the table, after 
cut has been taken \ hand lever for 
le vertical movement of the knee is fur 
ished This hand lever is fastened to a 
haft carrying on the other end a pinion 
eshing witl rack secured to the 
umn. Fig. 2 shows the No. 3 machine 
th overhanging arm in plac his is 


adily applied by removing the vertical 


pindle attachment, it being but a_ tew 
minutes’ work to make the change from 
ne to the othe An arbor for the hori- 
mntal spindle is furnished, and has a No. 

») Brown & Sharpe taper shan! 
hi ertical attachment is operated 
i it gears Phe nr which 1s 
ed 1 No. 9 Brown & Sharpe taper, 
ru n nlit bronze bearing carried in 
ising, whicl plit and provided witl 

















HAND MILLE 


CHMEN 


muller to tool-room purposes, as well as 


for brass workers and 


small parts Ihe table has wide bearing 
on the saddle msuring rigidity, and a taper 
eib is provided f taking up any weat 
that may he saddle is so propor 
tioned as to minimize the overhang of the 
tabl when 1! edu 1 xtreme lengths 
It is arranged to receive automatic feed 
ny tin lit not be required witl 
the machine orien lly he knee on 
which rests the saddle is of box construc 
tion, having no opening through the top, 
nd also h lon caring on the column 


for securing additional stiffness. A bracket. 


which carries the nut for the transverse 
feed crew, 1s tastened to the saddle, and 
extends into a slot cast in the side of 
the knee Chis art ingement gives pro- 
tection to the feed screw. and also pre 


manufacturers of 


CHICAGO “DUPLI HAND MILLER 

VITH OVERHANGING ARM 
rews for taking up any wear that may 
cur in the bearing. In this casing is also 
resi ir from which oil is supplied by 
Vick he spindle bearings. [nd mills 
\ eld in place b drawing-in collet, 
collet being nt rchangeable in the 
ertical and horizontal spindles Che 
rizontal spindle runs in bronze bearings 
vhich are tted te taper seats in the col 


dyusting collars are provided 
Phe 


s¢ Tor the vertical 


Wn, and 


spindle bearings, 


king up wear 
spindle, are 


lubricated by wicking from oil reservoirs 


cored out in the column These reservoirs 


furnish sufficient lubrication for about a 
ears running 
lhe power feed s taken from a cone 


pulley on the rear end of the spindle to 


a three-step cone pulley on the rear of 
the gear box rom the gear box the 
drive is through a universal joint. shaft 


INFORMATION 


to a pair Of 45-Gegrec angle spiral gears 


1 the saddle. A worm is fastened on the 


with one of the spiral gears, the 


i 
shaft 
pair of spiral gears 
a rocker. ‘This rocker throws the 
in and out of rack 
table. The mechanism 


‘ssentially of 


and the worm being 


held in 


worm mesh with the 


in the feed gear 


a set of planetary 


consists 
vears through which the desired reduction 
of spindle speed is obtained to give the 
proper transmission of power to the table 


Che pullevs which transmit the 


“ONG 


from the spindle to the feed-gear 


powel 
box are interchangeable, giving in all six 
changes of feed The countershaft has 
self-oiling shaft bearings and the loose 
pulley is of single-piece construction 

a . : 

Gear Tooth Grinder 

This machine has been designed for 


grinding the teeth of cast gears, both spur 

















GEAR GRINDING MACHINE 
and bevel, as well as racks. The opera- 
tion is very simple, the grinding head 
carrying a wheel of a shape to suit the 
gear teeth to be ground, and the whole 
grinding head being moved across the 


base of the the handles shown 


This machine will handle spur gears up to 


wheel by 


36 inches in diameter, and an attachment 
is supplied for holding bevel wheels at any 


desired angle while being ground. The 




















ad 
he 
le 


he 


to 
‘nt 
ny 


he 
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indexing is accomplished by the wheel 
itself, a tooth rest at the back dropping 
into place as the wheel is turned into the 
next position. A of this kind 
should be found very useful in shops using 
cast gears in their work. It is built by 
the G. W. Baker Machine Company, Wil- 


mington, Del 


machine 





Westinghouse Direct-current Por- 
table Ammeter 


All authorities agree that meters work 
ing on the D’Arsonval principle, with a 
current-carrying coil moving in the field 


f a permanent magnet, are superior to 
any other tvpe. Heretofore it has been 
impossible to obtain moderate-priced 
meters of this type, owing largely to the 
high cost of manufacturing the delicate 
moving elements 

The Westinghouse Type “R” meters 
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pointer balance each other on the moving 


element. There is ample clearance be 
tween the magnet pole tips for the 
moving coil, while the reluctance of the 


single gap is not high 


either self-contained with double 


course, having external shunts hese 


shunts interchangeable, and made 


of 


are are 
a special alloy which has zero temper 


all 
of 


avoids 
effect 
in temperature between the alloy and cop 
rhe 


1XO14X4 


ature coefficient and 


to the thermoelectric 


per terminal junctions meters are 
put up in walnut cases 6! inches, 


and weigh about 5 pounds 


The \ ‘olcano Torch 


Lhe ith illustrated 
gasolene, 


tore 


torch herew burns 
into gas be 


the 


which is generated 


leaving the cvlinder It reaches 





Ammeter 


Westinghouse Portabie 
ovns natn 
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WESTINGHOUSE DIRECT CURREN PORT ARLI \MMETEI | b 
made by the Westinghouse” Electric burners in a superheated gas 
and Manufacturing Company, Pittsburg, and, therefore. there is a good combusti 
Penn... are for direct-current measure at the burners. with high degree of heat 
ments and can be supplied for any The main body or tank is a steel cylinder 
current or voltage. Some of the features that will sustain a pressure of 2000 pounds 
embodied m these instruments are their per square inch. It can be safely operated 
excellent “dead beat” qualities, prac- at from 10 to 200 pounds, and will easily 
tically uniform scale, polarity indica- maintain a working pressure between 8o 
tion, freedom from effects of tempera- and 140 pounds without the use of an air 
ture change, or external field, adapta- pump 
bility for use with shunts, and = ab Ihe torch is useful for making or ri 
sence of residual errors. These are some leasing shrinking fits of every description: 
4 the advantages that follow from the for extracting broken taps and drills from 
use of the D’Arsonval type, which are work; for brazing all kinds of work: for 
not found in the “moving-iron” type lhe straightening shafts or simil pieces by 
single-airgap construction enables the heating them between lathe centers: f 


moving coil to be moved without disturb 


ing the magnetic structure or opening th 


magnetic circuits and thus permanently 


This 


the making of repairs by the meter user 


weakening the magnets facilitates 


Che construction is especially suited for 


portable meters bhecause the coil and 


annealing, hardening and tempering tools 
for heating soldering coppers, and ft 
numerous kinds of odd jobs or repair 
work 

Che torch is made in several different 
sizes, and can be refilled without stopping 
work. It can be carried in one hand, and 


lhe ammeters are 
range, 
or have separate shunts, the large sizes, of 


error due 
difference 
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is instantly ready to us In Fig. 1 the 
torch is shown as fitted up with a fire- 
back, that is lined with asbestos in such 
a way as to be quickly replaced with a new 
lining. The burner is fitted with an ad 
justable joint so that it can be swung to 
any angle desired, and this makes it very 


useful for heating tools to forge, harden. 


temper, 
in diameter 


trom 


10 to 


are capable 


in diameter 








anneal 
be 


can 


15 minutes, 


them 
heated to a 


and the 


Pic ces 


red heat 


3 inches 


in 


larger $1zZes 


1f heating shafts 5 to 6 inches 


i! 


trom 
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+S minutes 
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oil lamp, if desired 
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generate an 
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places that are protected from strong cur- 
They are manufactured by 
Manufacturing 


rents of air 
the Volcano 
Company, Frie, Penn 


Torch and 


Patternmakers’ Sanding Machine 


The proper jointing of patterns is an 


i 
important part of a patternmaker’s work 
and the machine shown has been designed 


to assist in making joints of all kinds 

















PATTERN MAKERS’ SANDING MACHINE 
accurately and rapidly. A sanded belt re- 
places knives, the work being held against 
this at any desired angle by the tilting 
table in front and its guide. The sanding 
belt is 6 wide, and runs over a 
metal backing plate which keeps it per- 
fectly flat while the work is being pressed 
against it. This belt is automatically 
moved up and down through a limited 
range by a very ingenious arrangement 
of the idler pulley at the left. This is 
shifted into an inclined position, first one 
way and then the other, so that the sand- 
ing belt is continually traveling up and 
distributes the and 
insures better work. 

The table has an extension that goes 
around the roll, which is very 
useful for inside circular work. It can fin- 
ish core boxes to a knife line, with a great 
saving of time, draw prints, and, in fact, 
round and square prints can be cut to 
shape with even draft on all sides. For 
small core boxes or inside of small cir- 
cles, there is a spindle on top of the lead- 
ing roll on which may be turned a special 
roll for any purpose 

The 


inches 


down, which wear 


leading 


tension of the sand belt is con 
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trolled by a toggle, making it convenient 
to take off and replace belts. To increase 
or reduce the tension a nurled nut is close 
to hand over the toggle. The tension is 
not rigid, but has a cushion spring in the 
toggle so that no undue strain need come 
on the belt. 

[he table is adjustable vertically and 
horizontally, all movements being ob- 
tained easily and rapidly by handwheel 
and not requiring the use of a wrench in 
any case. Careful attention has been paid 
toward making this as convenient as pos 
sible to the patternmaker. It is designed 
and built by Alfred R 1757 Sev- 
enty-second street, Brooklyn, N. Y. 


Benn, 





Blueprint Washing Machine 


[The blueprint washing and drying ma- 


chine illustrated herewith is made by 
Williams, Brown & Earle, Philadelphia, 
Penn., to accompany their blueprinting 
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machine. This is attached to the ordinary 
water pipe in the room and can take the 
blueprints as they come from the printing 
machines, wash them thoroughly and pass 
them over vertical gas-drying arrange- 
ments at the top, delivering the prints at 
the rear either separately on a table, or in 
a continuous roll. When geared up with 
the electric blueprinter, the combination 
prints, washes, and dries at the rate of 4 
feet per minute. This machine only 
washes the paper on its face side, and al- 
though all the chemicals are thoroughly 
eliminated the paper is not soaked to the 
same extent as in a tank, and they are 
said to dry flat and with very little ten- 
dency to buckle. This greatly decreases 
the distortion, which is quite a point on 
some drawings where scaling is re 
sorted to. 

A tank containing the potash is shown 
under the machine and is connected with 
a small pump which pumps this into a 
small oval shield, from which most of it 
flows by gravity back to the main tank, 




















BLUEPRINT WASHING AND DRYING MACHINE 
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so that comparatively little of the solution 
is used, which considerably reduces this 


expense. 





A Drilling Machine Specially De- 


We illustrate herewith a new type of 
drill press specially designed for the use 
he tap blank 


is inserted in the end of the _ vertical 


of manufacturers of taps 


spindle, as the tap itself would be .in the 


case of a drill press used for tapping, and 
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lock nut, this removable sleeve having the 
same lead as the tap which is to be 
threaded. When the tap blank has been 
driven through the die, it drops out and 
at the same moment an adjustable tripping 
dog clamped on and revolving with the 
threaded sleeve throws out of mesh the nut 
which engages the sleeve, whereupon the 
spindle is returned automatically, by a 
counterweight, to its original position and 
is ready to be supplied with another 
blank. The downward feed is thrown in 
again by means of the hand lever at the 


side of the lower spindle bearing 

















MACHINE DESIGNED FOR THREADING TAPS 


is then driven through a die bolted to the 
table beneath. In actual use, two dies are 
employed in succession, one a roughing die 
and the other a finishing die. While the 
machine resembles, in many respects, an 
ordinary drill press, it differs noticeably 
in that the automatic feed is secured bv 
means of a lead screw on the top end of 
the spindle, which is extended through 
the crown gear for that purpose The 
upper end of the spindle is turned down 
to a smaller diameter than the remainder 
and a threaded sleeve, serving as the lead 
screw, is fastened upan it by means of a 


The lower end of the spindle is fitted 
with a spindle head having the usual Morse 
taper and a special fixture for holding the 
square head of a tap blank. The machine 
has four spindles and, therefore, provides 
for two sets of dies. It is readily taken 
care of by one operator Each of the 
spindles is attached to an independent col- 
umn and is equipped with independent 
driving mechanism, although all four col- 
umns are bolted to a common base plate. 
Inasmuch as the hobbing of tap blanks 
does not require a high speed, the back 
gears are designed to be left permanently 
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in mesh, changes of speed being made by 
shifting the belt on the cone pulleys. Each 
lower cone pulley is driven at right angles 
from a shaft having a tight and loose 
pulley, and hence any spindle can be 
stopped independently of the others by 
means of belt-shifting levers projecting 
under the tables. Each table can also be 
lowered or raised independently of the 
others by means of a_ screw _ passing 
through a nut attached to the table and 
provided at its upper end with crank-op- 
erated bevel gears 

The columns supporting the spindle 
heads and driving mechanism are of the 
box type and substantial. The upper head 
is fitted with an additional back brace sup 
porting the outer end of the cone-pulley 
shaft, for rigidity. One pump supplies oil 
to all four spindles, and drainage from 
the tables returns to the oil-pan base, so 
that the lubricant can be used over and 
over. This machine has been designed and 
built by the Hoefer Manufacturing Com 


pany, of Freeport, IT] 





Drilling and Milling Machine 


(he halftone illustrates the No. 2 
Knight drilling and milling machine, which 
is of the same general design as the orig 

















DRILLING AND MILLING MACHINE 


inal Knight machine, but is capable of 
operating upon work of various kinds 
much larger than can be handled in the 
first machine and that requires to be 
drilled, bored or milled; or which requires 
any two or more of these operations that 
are to be done at a single setting of the 
work, to save time ordinarily lost in re 
setting the work to perform a second 
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operation of 4a different nature, cither 


milling, after one ot 
out 


drilling, boring 01 
the 
one or both of the 


and 
This 


as to provid 


operations has been carried 
others is needed. 
machine is so constructed 
for 


complished with a drilling, boring or mill 


any one of the operations being ac 
angles to, parallel to, o1 
relative to the 
that are 
being tilt 


tool at right 
intermediate angle 
table, 


duet 


ing 


at an 


plane of the conditions 


made possibl the table 
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able. and so mounted as 
being quickly adjusted 
W. B. Knight 


| OUTS, Mo 


Machinery 
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to permit of its 
The maker is the 


Company, St 


Motor Driven Lathe 


lhe 16-inch by 8-foot lathe shown 1s the 


latest development of 


the 


Davis 


". ©: 


Machine Company, Rochester, N. Y., hay 
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ing a quick-change feed and self-contained 
motor which attached to 
any size lathe. The lever under the motor 
shelf controls the tension of the endless 


drive, can be 


belt used for driving, it being loosened or 


tightened at will. The lever in front of 
the motor controls the clutch in the large 


spur gear so that the lathe can be stopped 


independently of the motor. The feed 
provides for threads of from 3 to 4o per 
inch, and it will be noted that all lathe 
gears are carefully guarded. <A _ thread 


catching indicator is provided on the car 


Triage 


An Interesting German Punch and 
Shear 


[he machine shown in Fig. 1 combines 
in one frame three rams, which work in 
of each other, all driven by 
shaft. All three can 
work at once, but each can be thrown in 


he 


dependently 
a common eccentric 


and out independently of the others. 1 
machine is driven through fast and loose 
pulleys out of the workmen’s reach; pro 
vision is also made for electric drive, in 
drive is through a rawhide 


Phe 


weights (or by springs, if 


which case the 
disk 


terbalanced by 


friction three rams are coun 


desired), and when thrown out by 
weighted lever at any portion of th 
stroke, attain and remain in the highest 


position. By means of a wedge and spring 














the two parts of a plate which is being 
cut are opened apart, the cut portion 
a 
Y 
a } <S O} é 
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KNIVES FOR ANGLES AND T-BEAMS 
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1QO9 


ing down under the angular portion of 


e frame. 


ith one knife. 


cutting 


A special arrangement enables 


of 


several 


different 
The upper knife a, Fig. 2, 


profiles 


made of one piece, and besides thx 


vnings for round and square bars has 


vo parts, > and c, 


1 


[’s 


for 


The 


lower knife consists ot 
and has the openings 


round and square bars, but for cut 


ng angle iron the two parts are put to 


ther so as to form 

ows how they 
T's 

Fig. 2, 

nife b; but 


+ 


there 


1s 


and 


used 


are 


of 


instead 


the 


a right angle 


Fig. 3 
assembled for cutting 
The upper knife a is the same as 
is the right-hand undet 


the knife section 


section d, 


which 


lateral opening for the profile of th« 


has 
| 


the use of special knives channel iron 
n be cut off 


The punching 


arrangement 


has a 


very 


‘ep throat, and can punch channel, angle, 


and 
1 punching large 


T-1 


vams well 


or 


into 


the 


corners 


small profile iron 


the flange an auxiliary under die is 
sed. The maker is F. X. Honer, Ravens 
rg, Wiurttemberg, Germany 
Special Tools for Boring a Uni- 
versal Joint Hanger 
4 \l. Dawson 
Che universal or ball-joint hanger for 
ipporting the transmission shaft in the 


tambler automobile is shown in its special 


























huck in Fig. 1, and the special tools for 
iachining the same are shown in th 
ther accompanying sketches. The hange: 
made of tw semi-steel castings that 
Cc E 
a $ 
—, 
/ . 
Lat 
( k Pla 
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ee sna 
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a ’ B 
= M 
k ! k 
tom Wa ‘ 
NIVERSAL JOINT HANGER IN CH 
FOR BORING 
ire bolted together on the center lin 
The joint faces are machined and_ th: 
lugs are drilled and tapped, after which 
the two halves are bolted together for 
the boring operation, as shown in 
Fig. 1 
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rhis piece is, OWing to the design, very 


unhandy to chuck in a way that will 
stand a heavy cut and meet the speed 
requirements in the production of this 


With the chuck and tools 
shown herewith, however, the job is satis 


class of work 


factorily done 


In Fig. 1, 4 is a cast-iron face or 
chucking plate machined all over; B a 
cast-iron chucking block secured to the 
face plate with two bolts. The outer 
face 1s shaped to receive a flange that is 
part of the hanger. In this flange are 
two machined holes, and through these 
holes are two stud bolts One end is 
secured in the chucking block B, and the 
ther’ end holds the winged nuts for 
clamping the flange. C is an L-shaped 
steel clamp 1%2x1% inches; D a clamping 


shoulder bolt reduced and threaded to hit 
i tapped hole in the face plate and secured 
locking nut; J 


spring 


the clamping nut; 
bolt D be 
for the 
at all 
handy 


with a 


fF an expansion over 


tween the face plate and clamp ( 


purpose of keeping C under tension 


times, thus allowing easy and 


manipulation of the clamping parts 








Che finished le in the hanger is ball- 
iped and 3 inches in diameter \ 
| 
I a) ’ i 
= Tool, § | 
“ Boring ‘ -~ 
— fi; FIG, 4 tL 
XN x 
(wine oni 
ay wv vi 
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MORIN 
traight hole is tirst made with the boring 
tool, shown in Tig. 2, and it leaves the 
least possible amount of stock to be re 
oved by the circular eutting tool 


The adjusting stud G provides a simple 


ns tor correcting IT 


tik ( 


nd quick me: any 


gularities in stl or the as 


the 


circular 


ne, 
which would 


the 


sembling of two halves 


th« port of hanget 


tl 


shown 


cause 1 


run ont of tru 


In ig. 3 is vlan and eleva 
] 


Che 


near 


ton th< circk boring tool 


is machine steel forged as as 


pe ss 


sible to the required shape and afterward 
finished all over I have given a few 
dimensions so that an idea can be ol 
tained as to its size 

The shank is 4 inches long = and 

15/160 inches in diameter to fit the 
turret head in a screw machine. Che 
gear // is a flat disk with 4-inch pitch 


diameter, 18 pitch and 36 teeth in half the 


circumference, the tool half being left 
blank. Gear / is 2 inches pitch diameter, 
1S pitch, 36 teeth. The thickness of the 
finished gears H and 7 is 78 inch; the 
width of face is %4 inch, and the bottom is 
recessed, as shown to allow a clearance 
for chips 

The gears are mounted on stud bolts, 


holde r 
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K Che pinion J has 
tension sleeve that fits loosely in 
in the holder and is flush with the bottom 
Lis a cold-rolled shaft threaded 
at the bottom for adjusting and locking 
secured to this 
a forged bracket 


as shown by an ex 


a hole 
inch 


nuts The pinion J is 
shaft with M 


fitted and bolted to the holder, 


a key; is 


as shown 




















[he upper end is drilled to receive a 
- < ‘ yt tg Me 
om! Se -o7 
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EQ 
= as) erwcan Ma 
\N AND ELEVATION OF TOOL FOI 
IR \K FINISHING 
b bushing, through which the shaft 
passes i s a hand wheel keyed t 
hatt J 
Phe cuttn tools are ¥%@x%-inch Blue 
Chip steel clamped in recesses in geat 
disk // by two machine-steel plates O 
| a machin steel piece machined and s¢ 
cured to the holder by a screw In this 
piece is a countersunk center that fits th 
male center in the lathe head. The pur 
pose of this is to provide an outer sup 
port tor the holder and also a tool gage 
\hen the centers come together the cut 
ting tools are in the correct position t 
start work The intermediate gear 
causes the tool-holder gear H/ to rotate 
i the same direction as the feed wheel A 
nd the decreased diameter of l and J 
n relation to the diameter of H provides 
mean f steady control of the cutting 
ools 
lo preven much as possible, the 


chips from getting into the gear teeth 


rr under the gear disks, all of the working 


parts are covered with a sheet-brass cap, 
which is constantly flooded with a good 
grade of lubricant that serves as a wash 
and keeps the tools cool, and on account 


of these small chips causing much troubk 


is important that the recess is cut im 
the bottom of the gears, as shown u 
lig. 3 

With these tools we have turned out a 
large number of these ball joint hangers 
which were in every way satisfactory 
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Trade Opportunities in the Smaller 
Latin American Republics 


By M. pe Moreira 


(he small republics in Latin America 


present also to American manufacturers 
opportunities which, though not so numer 
\rgentina, are never 


more 


ous as in Brazil or 


theless in one way a good deal 


promising, as manufacturers in general do 
not busy themselves very much with these 
small countries, leaving, therefore, a freer 
field to the enterprising man who does 
not fail to grasp everything that comes 
vithin his reach. 


Botivia—Larce Raitway Projects 


PROPOSED 


Bolivia, for needs American 


machinery in the construction of its rail 


instance, 


way system. The most important of the 
Bolivian lines is the Viacha-Oruro rail 
way, which places the Andean table land 


in railway communication with — the 


Chilean port of Antofagasta. This rail 
way passes through the richest mining 
zones and agricultural lands of the re 
public. 

The railway system of Bolivia, when 


completed, will comprise 1300 miles, but 
it present date only 400 miles are in op 
with the 
with the 


eration. These lines connect 


Chilean railways as well as 
Peruvian, Argentinian and Brazilian lines 

Preliminary work on the Brazilian rail 
way from the Beni region of Bolivia in 
the northern part of the republic is being 
started. This railway will be about 300 
miles in length and will penetrate a rich 
ind virgin region abounding in rubber, 
cabinet woods and many other forms of 
natural wealth. The work on the Madeira 
Marmore railway, though started, is_ far 
from being finished. This line will con 
nect the Marmore river with the Madeira 


river and pass around the falls, which 
have, heretofore, made a direct com 
mercial route from Bolivia to the Atlantic 


cean an impracticable matter. This line 
is being constructed by American capital 
ind manufacturers should have no diffi- 
‘ulty in presenting their products to the 
New York syndicate. 

Che French are also building a railway 
which will connect the railway system in 
the State of S. Paulo Bolivia. A 
little over one-third of the road has been 
built and the rest must be finished within 


with 


two years. 
Another railway under construction 
will connect Arica, Chile, with La Paz, 
3olivia. The work has been commenced 
at both ends and the line will be 140 


miles in length 


DoMINICAN REPUBLIC 


The United States leads in exports to 
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the Dominican Republic. This country is 
not only formulating extensive irrigation 
plans for the adequate cultivation of its 
land areas but has under consideration the 
construction of such railways as will 
facilitate the transportation of its products 
to the ocean. There are at present three 
railroads in operation in the Dominican 
Republic Puerto Plata to 
Santiago, which is 42 miles in length; an 
other from Santiago to Mocha, which is 
still under construction; and a third one 
about 80 miles in length from Samana bay 
The first two are owned by 


one from 


to La Vega 
the Government and the other by British 
capitalists. 

In the near future the Government will 
build a line from Monte Christi to Santi- 
igo and another from Mocha to La Vega. 
Che former will follow the valley of the 
Yaque del Norte, opening a section ex 
tremely rich both in argicultural and tim- 
The latter will connect the 
Government railway with the Sanchez- 
La Vega road, thus putting into communi- 
the important towns of the 
northern half of the republic. Nearly 
all the equipment now in use came from 
felzium. It is, old, that 
American manufacturers of railroad ma 
chinery and of rolling stock ought easily 
to make sales. 

Besides railway 
ete., manufacturers of textile machinery 
field there, though a re 
stricted one. American manufacturers have 
already made some good sales of cotton 


ber products. 


cation all 


however, so 


machinery, equipment. 


have a good 


machinery 


GQUATEMALA—WorTH CULTIVATION 


\s in the Dominican Republic, efforts 
ure being made to facilitate communica- 
tion and transportation. A short time 
ago a contract was signed which provides 
for the construction of a railroad from a 
point on the existing Occidental railroad 
to the Mexican frontier, including also 
the construction of a bridge across the 
Suchiate river. 

Such a road, when built, 
(;uatemala through railroad communica- 
tion with the United States and but for 
the difference of gage between Mexican 
and Guatemalan would send all 
produce from southwestern Guatemala 
over the Pan-American and Mexican 
roads to Coatzocoalcos as a shipping point. 
\ll existing Guatemalan railroads are of 
three feet gage, though the greater num 
ber of the bridges were constructed with 
a view of possibly widening the tracks to 


will give 


roads 


standard gage 
The Central railroad of Guatemala will 
construct for the account of the Govern 


ment a railroad from San Felipe to 
Quezaltenango. 
Another important work is the com- 


pletion of the Guatemalan Northern from 
Puerto Barrios on the Atlantic to Guate- 
mala City, necessitating only a line from 
Santa Anna, S 


Zacapa, Guatemala, to 
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Salvador, to connect with the S. Salvado 
railway. As the territory of Salvador 
touches the Pacific ocean only, this road 
will be very important, as now it requires 
from 15 to 30 days’ time to make th: 
journey from S. Salvador to New York 
The advantage would be still greater fo 
freight shipment. To bring this about 
it has been deemed necessary to build 
about 100 miles of road, half in Guatemala 
and half in S. Salvador. A few months 
ago Guatemala granted the concession to 
build the railway in its territory, and the 
Salvador Railway Company will build it 
The Guatemala Northern Railway Com 
pany is an American concern and _ the 
other is owned and managed by Englis! 
people. 

Undoubtedly all necessary 
ought to be purchased here, even though 
one of the companies is owned by Englis! 
capital, and it remains for us to bring this 
about by interesting ourselves in the pro 


machinery 


gress of these enterprises 


Costa RICA 


The Government of Costa Rica has au 
thorized the Cartago Electric Light 
Company to import free of any duty, the 
necessary materials, supplies and rolling 
stock for the construction and operation 
of an electric railway between Cartag: 
and San Jose. Though Costa Rica does 
not offer us much actually, this item is 
worth while noting. 


Honpuras—A Fievtp SpectaALty INpucivt 


To MInInG MACHINERY 


Honduras is somewhat more generous 
The construction of the line from Trisillo 
on the Atlantic to Tegucigalpa is being 
started. The total length of the road 
when completed will be about 350 miles 
of standard-gage track. The material 
must be purchased in this country. 
however, offers more ad 
vantages to our manufacturers. M. E 
Montis, a well known engineer, thinks 
there is a vast number of opportunities 
there and forecasts that this republic will 
great producer of minerals. As it 
known, gold, platinum, silver, 
copper, etc., also coal of varying quality. 
occur in Honduras. The exploitation of 
this mineral wealth has never been ade- 
quately undertaken. 

As yet the application of modern meth 
ods of extracting and working is very 
limited. The best equipped property is 
that of the Rosario Mining Company. 
from which $12,000,000 has been produced 
Modern machinery is absolutely neces- 
sary to develop the wealth buried in the 
ground and as this country is not far 
from the United States, enterprising min- 
ing-machinery manufacturers ought to 
send a representative on an investigating 
tour, the result of which would undoubt- 
edly be beneficial to the Hondurians as 
well as to themselves. 


Mining, 


be a 


is well 
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Sprocket Tooth Outlines and Their 
Relation to Smooth Driving 


By Curtis C. Myers 


After inspecting, during the past two 
years, a large number of chain drives 
using block and roller chains, composed 
of accurately made parts with hardened 
bearing surfaces, it has been found that 
there is a wide divergence in methods of 
cutting sprockets and _ selecting chains 
suitable for the particular service to which 
they are applied. There is also a lack of 
accurate knowledge as to sprocket-tooth 
utlines suitable for drives operating at 
high chain speeds under severe conditions 
of service. 

Sprockets should be cut with at least 
12 teeth if possible, as both chain and 
sprockets wear much longer and chains 
operate more quietly over large sprockets 
than over small diameters. The smaller a 
sprocket the greater the bending move 
ment of the chain in operation and, there 
fore, the greater the wear 

Few chains are ever worked under a 
strain great enough to permanently elon 
gate the metal in the side links and blocks, 
and the greatest factor in the destruction 
of a chain is the movement of the joints 
due to the chain coming into and leaving 
contact with the sprocket. It is evident 
that the smaller a sprocket is, and the 
greater the ratio in the sizes of the driver 
and driven sprockets, the more the rela 
tive movement of one link to another 
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sides and end, and the rollers reduced in 
diameter on account of this wedging 
action. 

At the right of Fig. 1 is shown a pair 
of sprockets taken from a French auto- 
mobile. They were machined so that the 
chain rollers would wedge down into posi 
tion with no clearance; the idea being that 
the chain would run more quietly. But 
the effect was to make a noisier drive 
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shown in Fig. 2 is a suggestion which may 
be helpful. 

The important thing is to take off 
enough of the tooth point, as the chain is 
liable to sway while running, and if the 
sprockets are not exactly in line the cham 
fered tooth point helps to cut down the 
noise. On motor cars this is important, 
because one side of the car is liable to be 


h lower than the other, and thus the 


mu 
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PROPERLY CUT SPROCKETS AND WEDGING WEARING ACTION OF CHAIN ON 


THOSE NOT 

















FIG, 1 SPROCKETS TAKEN FROM \ FRENCH \ 


he effect of running a chain that has 
too great a pitch for the sprocket it is 
working over, is to crack the rollers and 
‘ause the bushings to work loose in the 
side bars. Other bad effects are hard run- 
ning, high friction loss, and noisy opera 
tion due to the chain clinging to the 
sprocket teeth and snapping off. 

The wedging action of the roller on the 
sprocket tooth is very great. Many in- 
stances have been seen where the metal 
of the tooth has been hammered out at the 
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In this particular mstance, m less than 
a month’s operation, the chains were 
ruined and the sprocket broken, as shown 
These sprockets were replaced by a pair 
of sprockets cut with clearance, as shown 
at the left of Fig. 1 These have given 
every satisfaction besides making a much 
more quiet drive and no chain troubles 

Too much care cannot be shown in 
chamfering the end of a sprocket tooth 
[here are various standards in use by 
different chain manufacturers. The one 


PROPERLY CUT 


sprockets are thrown out of line very 
noticeably [he wear on the chain is 
greater the shorter the chain. 

Sprockets must be cut considerably 
thinner than the width of the chain to al 
low for variations in alinement and ac 


cumulation of dirt between the chain 
links \ suggestion for thickness would 
be to make sprockets for chain up to one 
half inch wide, one thirty-second of an 
inch less than the chain width; and for 
sprockets for wider chains at least one 
sixteenth of an inch less than the chain 
width 

In Fig. 3 is shown a sprocket cut cor 
rectly with no clearance, and the chain 
correct in pitch and fitting the sprocket 
[his condition would work satisfactorily 
if there were no wear, no elongation and 
no dust or dirt to clog up the chain. 

The result of running such a drive is 
shown in Fig. 4 where it is seen that the 
chain does not touch all of the teeth at 
the base diameter and thus there is a 
wedging action of the roller and tooth 
that results in broken rollers and noisy 
running. This is due to the elongation of 
the chain 

Fig 5 shows a sprocket cut with clea 
ance; pitch of sprocket and chain correct; 
rollers seated, and each tooth taking a 
portion of the chain load. This condition 
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of chain and sprocket is most satistactor) 
for smooth running and long life of chain, 


with a minimum of broken parts. When 
the chain wears and elongates it still fits 
the sprockets as shown in Fig. 6. There 


is no wedging action as in Fig. 4, and the 


chain with the sprocket and 


engages 


leaves contact without snapping or wedg 


ing 

When a sprocket tooth has worn suf 
ciently to cause a hook to the portion ot 
tooth above the pitch line, a serious con 
dition exists as there is a wedging action 
on the rollers, both upon beginning and 


leaving contact, and no chain can long re 

New chains should 
sprockets 
shown in 


ist this severe strain 


never be put int which are 


worn similar to the on rig. 7, 


is the chain is quickly ruined and an un 
itisfactory drive is sure to result. 
and 


Sprockets should he cut correctly 


vith ample clearance, particularly above 


action of a chain is 


that oft 


the pitch line, as the 


different from two spur 


It is the common practice with sprocket 


imanufacturers to use a smaller cutter 


than is designated to cut a given sprocket 


lor instance, a ten-tooth sprocket should 
cut with a cutter marked nine teeth 
It is to be regretted that there 1s 1m 


tandard among chain manufacturers fo 


the correct outline of sprocket cutters and 
of clearance, for various sizes oO} 


Neither do the 


cuttel 


umount 
cutter manufactut 
and the 


chain 


ers agree as to outlines, 


will 


clearances or 


furnish cutters with any amount ot 


depending upon 
Phe 


naturally 


no <« ke arance 


the whim of the purchaset results 


f this not 


arrangement are 
itisfactory or uniform 


\nothet 


nd CXCCSSIVE wear 1s 


cause of chain nose 


due to the 


trequent 

chan 
hub 

hitting on 


ide bars coming in contact with th« 
if the smaller sprocket, or 
trace or guard 
The effect on 


edges of the side links and cause crystal 


the chain is to wear the 


lization of the metal, due to the great num 
When the hub of the 
that the 


ber of vibrations 


sprocket is so large chain cannot 


seat properly, there is an clongation of 


the chain, due to a too large base dian 
ter of the sproc ket 

if it is clearly understood 
rollet block 


market cor 


In conclusion 


that the high quality and 


chains now on the require 


rectly cut sprockets, properly proportioned 
for the particular conditions of servic: 
will he 


for 


they are to work under, there 


irge imecrease in their” use 


powell 


transmission, and the troubles now in 


lent to installations could Ix 


holly 


mecorrect 


oly rated 


lhe 
he erected in 
Navy 
its kind in the world, and will cost about 


wireless tel eraphy 


Washington for 
is to he the 


new Station to 


the United 


States largest station of 


$300,000 to install. It is proposed to cover 


a radius of 00 miles 
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The Newer Shefheld Steels 


By Il. W. CHuBB 


Among the Sheffield firms who have in- 
troduced newer high-speed steels, may be 
mentioned W. Jessop & Sons, Ltd., 
Brightside, who, as a matter of fact, have 
marketed such a product since May, 1907. 
fests made in my presence on a bar 7% 
inches in diameter and 9g feet long, of 4 
carbon Siemens-Martin - steel, 


pel cent 


show incidentally that water-hardening 
nay occasionally present great advantages. 
that the 


insist 


It is a fact, however, most of 
Sheffield 
ent on water-hardening claims unless very 


lhe 
stand the treat 


steelmakers are not very 


carefully performed. material 1s 


thought to be too defse to 
ment 
high-speed steel made by 


Phe ordinary 


the firm was first tested, in the shape of a 


tool made irom 114-inch square steel. The 


testing lathe had centers 12 inches high 
and was driven by a 35-horsepower elec 
tric motor. As a preliminary, a roughing 
cut was taken over the bar. It trued most 
of the leneth, but left something like a 


quarter of the surface with scale showing. 
short 
tool 
inch 
12 to th 
The 


inches 


other 
steel 


Disregarding one or two 


runs, the ordinary high-speed 
inch deep, that 1s, 
with a feed of 


a speed of So feet 


took a cut 


on the diameter, 


inch, at a minute 


bar was turned for a length of 13! 


before the tool 


gave out. 
Arc, 
was air-hardened, 


feed, etc 


Sle el, “Special 


a tool that 


Vheir newer was 


then tried in 
and it 
should be 
held at 


a dog chuck and supported at 


vith the same speed, 
inches. It 


the bar 


cut a leneth of 11 


noted, hawever, that was 


one end by 


ther end in the poppet-head center; 
therefore there was a considerable amount 
of chatter as the middle of the length of 
the bar was approached Moreover, this 
teol was cutting about one-third of the 
chameter on. the scale 


\nother tool of the 


ate! hare 1k al, 


material, but 
leneth of 28 


san 
cut a 
metal, 
tool 


t signal, stopped 


inches Here however, a piece of 


heinge cut, fused itself on the and 


the attendant. mistaking 


the motor 


\nother “Special Arc” water-hardening 
tool was then secured in the rest. Start- 
Ing trom the poppet-head end, with the 
depth of cut, feed and speed the same as 
above, it cut a length of 65 inches. When 
run into the shoulder, left from a previous 


torced out On 
tool 


inch on. the 
about 8 


cut, the tool was being 


more firmly secured, the took a cut 


inch aecp 


or J diameter, 


for a length of inches, at an 


actual cutting speed of 60 feet per minute, 


m the smaller diameter lhe fuse then 
blew out, and the motor stopped rhe 
tool, however, was in excellent condition 


end of the test 
\nother Shefheld firm. the 


it the 
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Drill Company, quite a new concern, is 
manufacturing twist drills of carbon steel 
with which the following results have been 
obtained: A 7/16-inch drill, which I took 
casually from stock, 375 


revolutions per minute, with a feed rated 


was run at 
at 4 inches per minute, and this was sent 
several times through a I-inch steel plate 
ot 34 tensile steel. At the 
speeds feeds 11/32 5/16-inch 
drills also drilled successfully. 


tons same 


and and 


The machine was then speeded up, by 
altering the positions of the belts, so that 
the 7/16-inch drill ran at 600 revolutions, 
or, say 68 feet per minute, with a feed of 
8 inchés per minute, and holes were suc- 
cessfully cut in the same material by all 
three drills. In this case the feed works 


out at 0.013 inch per revolution. The 
firm makes drills, from %& to 4 inches 
diameter, of their own carbon steel, or 


f high-speed steels. 

Finally, Darwin & Milner, Sheffield, are 
\.B.C. steel for the pro- 
duction of chisels, riveting tools, etc. The 
applicable owing 
the 
heated 


introducing their 
name is thought to be 
can 
until 


to the ease with which material 


be forged It is merely 
sparks are given off, and for hardening is 
dipped into water (preferably cold), with 
the steel at any heat from white to a good 
cherry red 

lo exhibit the qualities of this steel, 1 
was shown to me in the following way 


\ short 
this 


length was cut from a 1x<-inch 


bar; was forged on one end to a 


chisel-shape in 20 seconds; hardened by 


being dipped immediately in water, and 


then tried on a bar of 1 per cent carbon 


steel, unannealed, by being hit a numbet 


of times with an 11-pound sledge hammer 


lhe chisel was then wedged across a 
length of bar iron '%x1% inches, and 
finally tried again in the same way as be- 


fore and on the same steel bar. 
The idea was to show the toughness of 


the material, and it was noted that ‘there 


was no serious effect on the edge. No 
head was formed on the chisel, this end 
being left as cut from the bar. In an 
ordinary chisel, should the end tend to 


“iushroom,” the material is simply raised 
to a welding heat and hammered to shap« 
Finally 


as a chisel, and used in a pneumatic ma 


a leneth of material was formed 
-] » bane eho f aetec « 

chine tor chipping out defective places on 
The end was 


then heated and turned over, raised again 


a bar of high-speed steel. 


to welding heat, formed again to chisel 
shape, and used once more for pneumatic 
chipping 
Reference was made in an article ap 
pearing on page 
to a research by 
Shefheld 


t¢ nded to 


586, Part 2, Volume 32. 
Prof. J. O. Arnold, of 
University, on a product. in 
improve the qualities of steel 
| am unable to publish details of this in 
the 
authorities being unwilling, but to prevent 


vestigation, owing to University 
guessing there can be no harm in stating 
that the chief ingredient was vanadium 
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George T. C. Lamar 


George T. C. Lamar, for a number of 
years active in the machinery field, 
died on July 25. Mr. Lamar was consid 
ered a first-class machine-shop man, and 
during late years had been employed in 
reorganizing and regenerating old estab 
lished plants’ He made a special study 
f automatic machinery, and was an occa 
sional contributor to our columns. 





Forthcoming Meetings 


International Assuciation tor Testing Ma 
terials, fifth congress, Copenhagen, Denmark 
September 7-11 

National Machine ‘Too! Builders’ Associa 
tion, fall meeting, October 12 and 13: head- 
quarters, Hotel Imperial, New York City 
P. E. Mentames, secretary, Springfield, Ohio 


Business Items 


Variable Speed Clutch Company, Mil 
waukee, Wis., has opened an office at 67 
West Washington street, Chicago H R 


Swartiey, Jr., manager 


B. C. Ames & Co., Waltham, Mass., manu 
facturers of precision bench lathes, bench milling 
machine, dial gages, et« has just moved 
into its new reinforced steel concrete factory 
on Lexington street It has more than tripled 
its capacity in this new factory and will be 
enabled to fill its orders promptly 

The Bristol Company Waterbury, Conn 
has established a branch office in the Frick 
uildiang annex, Pittsburg One of their rep 
resentatives will be located there to coiperate 
with customers whose plants are in the im 
mediate vicinity of Pittsburg. including New 
Castle, Youngstown, Wheeling, Scottdale 
Johnstown and Oil City 


The International Acheson Graphite Company 
s enlarging the output capacity of its branch 
vorks in Niagara Falls, Ont This company 
has for many years operated a Canadian branch 
vith facilities far in excess of the demands of 
the Canadian trade It, however, recognizes 
in the hydro-electro development now so active 
throughout the Dominion and the new trade 
spirit and energy everywhere present throughout 
Canada, an indication of additional industrial 
enterprise, and it is to meet the prospective 
demand for its product likely to be created by 
the new conditions that it is increasing the size 
and output capacity of its plant in Niagara Falls, 
Ont A new furnace room providing for a 
1000-horsepower unit is being built, and on 
completion the new furnace installation will 
be placed in operation 

As telegraphed from Melbourne a few days 
igo, the Pratt & Whitney Company has taken 
a contract to equip a small arms factory for 
the Australian government The Common- 
wealth sent a special expert to England to 
investigate the subject, and the order was 
placed in London The Pratt & Whitney 
bid and one of the other competitors were 
almost the same in price; the third bidder 
was very much higher The competition 
narrowed down to a question of efficiency 
The Pratt & Whitney Company finally suc- 
ceeded in demonstrating that they could 
make a gun in just about half the working 
hours that could be done by either of their 
competitors. This conclusion was arrived at 
by the Australian expert after a long and 
painstaking investigation. The plant is to 
be delivered in Australia in one year from 
the date of the signing of the contract 


The Dwight Slate Machine Company was 
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incorporated at Hartford, Conn., June 2, 1909, 
with an authorized capital of $50,000, and has 
acquired the plant and business formerly con- 
ducted by the old Dwight Slate Machine Com- 
pany for the past twenty-five vears rhe 
president of the organization is Samuel E 
Elmore. He is also president of the Connecticut 
River Banking Company, of Hartford; treasure 
of J. R. Montgomery Company, of Windsor 
Locks, Conn., and director in several othe 
leading financial and manufacturing interests 
in the city of Hartford and surrounding dis 
tricts The other officers are: Charles B 
Elmore, vice-president and secretary, and Martin 
Welles, treasure rhe new companys vill 
continue to manufacture the same general line 
of sensitive drilling machines, automatic gear 
cutting machines and marking machines It i 
also their intention to make a specialty of and 
advance the sale of their line of automatic feed 
tnultiple spindle drills adapted for high speed 
production A new pamphlet is now being pre 
pared giving full details concerning these ma 
chines, which will be mailed upon request 


Business Opportunities 


rhe Sparta Wi lron Works vill ere aun 
addition to its plant 


fhe Billings (Mont Found Company is 
erecting a new plant 

The La Crosse Wi Pure Food Compan 
vill enlarge its plant 

Winston Bros. & Co., St. Paul, Minn to 
erect a new machine shop 

Heyl & Patterson Pittsburg Penn., will 
enlarge their machine shop 

The Rhinelande Wis Pare Compal! | 
erect an addition to its plant 

Douglas & Co ill erect a $500,000) starel 
factory at Cedar Rapids, lowa 

rhe Wisconsin Refrigerator Compan kau 
Claire, Wis., will enlarge its plant 

A new factor Vill be erected for he Rising 


Sun Wagon Works, Philadelphia, Penn 
The Diamond Lumber Compan Green Ba 
Wis., will rebuild a saw 


rhe plant of the Ne 


mill recently burned 


Bedford (Mass.) Cordage 


Company Was practically destroyed by fire 
The A l Way Leather Company Danvers 
port, Mass., will build a four-stor addition 
The Zulu Knitting Compar Iwo River 


Wis., is making improvements at its plant 

Messrs. Bratton, Davidson, N. ¢ vill estab 
lish a machine shop and woodworking plant 

rhe Allis-Chalmers Company, Milwaukee, Wis 
has had plans prepared for a new forging shop 

The K. H. Wheel Company, Detroit, Mich 
has completed plans for a new factory building 

The Wabash Screen Door Company, Memphis 
renn., will build a $35,000 addition to its plant 

The Houston Texas) Belt and Terminal 
Company will erect a roundhouse, vard office, et« 

The Kneller & Kaplan Company, Beloit, Wis., 
manufacturing go-carts, will move to Monroe 
Wis 

The Victor Automobile Manufacturing Com 
pany, St. Louis, Mo., will erect a $12,000 factory 
building 

rhe Boehme & Raugh Paper Mills Company 
Monroe, Mich., has completed an addition to 
its plant 

rhe Crescent rool Compat Jumestown, 
N. Y., is preparing plans for a ne 
and factory 


machine shop 


rhe William Strange Silk Company, Paterson, 
N. J., has awarded a contract for the erection of 


a new mill 


The National Automatic Tool Company 
layton, Ohio, is to locate in Richmond, Ind 


where a new plant will be erected. The com 


pany manufactures drilling machines, ete 


60 


The Rauch & Lang Carriage Company, Cleve 
land, Ohio, has had plans prepared for a new 
machine shop 

The Dodge Manufacturing Company Mis 
hawaka, Ind is building an addition to its 
machine shop 


The Cleveland Ohio Foundry Company 


has filed plans for a ve tor addition to e 


about $50,000 


The Vest Va 
is enlarging its plant and contemplates installing 


Pulp and Paper Compan 


steam turbines 


The Federa Liiitebe 


Wis ill erect a plant for the manufacture ol 


Companys Cudal 


automobile tire 

The National Malleabl Casting Compan 
Cleveland, Ohio, has taken out a permit for a 
$30,000 addition 

The Caloric Compat Janesville WW 
nanufacturing table and eless cooke! vill 


build an addition 


J W Zarro Cincinnati, Ohio, manutacture 


of amusement good is about to install a teel 
plant, it is reported 

Phe Fond du Lae Wis Mirror Compan 
vill move to Sheboveatr Wis where i new 
plant will be erected 

I he Hartford Suspension Companys jersey 
City N J man wt ny auto attac!} ent 


vill enlarge its plant 
l Jone Wa purl \ has charge ot tle 


Dulding OF a 4aree DOXN-« 


rhe Gibson Mandolin and Guitar Compan 
Kalamazoo, Mich vill erect a two-sto facto 
ind install new machine! 

Thee United State I ire Compan ) 
Chicago ll ‘ 1 he plant a Manito 
on Wis ect ‘ 

Feli Bro 40 Ma acturing Compa 
oO st Lo Mo 0 plate ‘ ablishin 
i iclo i eure epo | 


Phe Burlington lowa Mold ind Nove 


Companys | need chine oO oe ove 
ork and light machine ork 

Phe Reliance Iror Ln hongine Lo 
Racine W s erectil an additior 1o 
found ind remodeling pliant 

Phe Un i}? he ( to pan oO ] 
( N. J Il locate I n Millville N.d 
vVhich is to emplo KOO people 

The 1 ind Manufacturing Compar Me 
asha, Wi will build a factor for the i 
iwture of hard ire pecialtl 


The plant of the American Vulcanized Fibre 


Company, Newarl Ly vas partl lestrove 
Dv tire Los ibout SLOO O00 

rhe plant of the G. B LA Compal Wat 
town Wi making boxe beehive ete i 
lestroved by fire Lo S80 000 

rhe American Laundry Machine Mar 
facturing Company Rochester N. ¥ conte 
plate the erection of a ne actory 

Reeve «& Co of Columbus Ind ere 
i factory ut Regina sa itcte i ( i 
for the manufacture oft eam plows 

rhe Emerson Stea Pump Compatr 
Alexandria, Va has awarded a contract 
the erection of a me factory building 

\ Weiskett «& Sol Baltimore Ma ial 
facturers of stoves and tronware, Will erect two 


additional buildings at Bayview Junctior 


The Nationa Sanitary Manufacturing Co 
pany, Salem, Ohio, is building an addition to 
foundry and making other improvements 

The Jones & Laughlin steel Compal of 


Pittsburg, will build a plant at Aliquippa for 


ie manufacture of wire and wire products 


rhe plant of the Beach & Fuller Company 
Evansville Ind manufacturing baskets and 
veneers, wa burned Loss, about $40,000 

Hanlor A Thornto ewelry manufacturers 








of North Attleboro, Mass ive 


in Woonsocket, R. I here they w 


purchased ua site 


ill locate 


Lozier Motor Cor par Plattsburg, N. ¥ 
l he nnir to pure ‘ ichine required 
which involve ar xpenditure of $25,000 
\ three-story addition will be built to the 
found } experimental department of he 
Rock | 1 Plo Compan Rock Island, Ill 
The | B. Stearns Cor pany, Cleveland, Ohio 
Will erec ) oO ldition to its automobile 
pl o be ed ( ne department 
The Jacob J. Vol h Manufacturing Com- 


conducting a found! 


ind enameled ware plant ill make additions 

The Hudson & Manhattan Railroad Com 
pau build machine ind repair shops on 
Henderson street, near 13th street, Jersey Cit 
N. J 

Phe Ki ) Lu vt Con pany of Houston 
rexas, will rebuild a circular and band mill 
drykilns, ete ecent burned at srowndel 


Texas 


Che Hart lowa 


Charles City 


builders of gasolene engines and traction engines 
will build a new factor for its” traction-engine 
business 

It is reported that the Jones & Laughlin Steel 
Compar of Pittsburg, is negotiating for a plant 
In South Connellsville Penn., which is to be 
converted into a Dra foundry 

fhe Nilson Yacht Building Company, Balti 


Md 


is preparing 


more, whose plant was recently burned, 


to rebuild rhey will install wood 


working and machine-shop equipment 
4 new industry for the extraction of tannin 
from hemlock bark ll be erected at Wells, Mich 
k M shay ol Milw Lukee, Wis., ind I M 
Shaw J of Medford. Wis are interested 
The Imble Fence and Manufacturing Cor 
pan Alexandria, Ind ll build an add oT 
to the prese plant, doubling size A co 
plete chine shop equipment will be installed 
I he Southern Iron nd Steel Compan' na 
completed negotiation oO re ove its wire od 
ind 1 l fro Enske Ala to Gadsdetr 
V hie i é plant ) £1.000.000 he 
ere ed 
Ihe W heelir & Lake I ( I oad UO 
pul is awarded a cor oO he cor ictior 
of rep ops at Bre te Ohio. to cost 750.000 
Also $60,000 be pent on a roundhouse and 
’ ible 
The lec ‘ Stee Compal of Cleveland 
a) h D hased a e at Queen J ctior 
Butlk Per ! d, will erect pla 
to cost S500 006 ( é nanulac ire Oo et 
ind mac f 
The Ne Je r D> Doc Con kl i 
} 
eth, N. J ill n addition to its boat 
bhiildir 
Duil nd rey plant Machine is be 
pure ‘ ) epairir nd onstructin iror 
and é é el 
rhe Ma all & Huscha Machine Compal 
Cleveland, Ohio eased some more land 
adioinir pre holdin ] t i Lid 
Ma 
l ere } t ( h ling to 
cost about & 000 
rhe I ella-Conne Coke Compa } 
le 1 co ct ) ) ere ha Are 
} , 
yu | ette co ‘ surpose of the 
com] co ( ee | to be equipped 
vith modern ma ne 
The I ( ( mm, W Oo 
Ld. ( ill receive bid nt 10:30 a August 
10, for electrical mate cludir fixtures 
fittings batters ca é r é in tool 
i 
h i ire ! i soidering ile i! ond 
etc., as per circular No. 526 
The Wyman & Gordon Compan Worceste! 
Mass., manufacturing drop forgings, is to erect 
an id forg } 
an addition to forge shop and a new two-story 


machine building New 


installed, including hydr 
upsetting and for 


will be 


ammers 


equipment 
aulic presses, | 


ring tnachine, et« 
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The Navy Department, Bureau of Supplies 
and Accounts, Washington, D. C will open 
the following bids: August 10—Sheet as 


! (schedule 1502), aneroid barometers 


westos 


drawing instruments (schedule 1486), chain 
locks. check valves (schedule 1495), drills, 
mandrels, steel tape (schedule 1505), screws, 


brass 


aluminum, 
1493), 


sheet (schedule 1502) 


rod 


iron 


sheet copper (schedule steel 


(schedules 150s, 1492), vasolene engine 
(schedule 1482) engine lathes (schedule 
1481 emery grinding ! iines, electric driv 
ing centrifugal machines (schedule 1479) 

August 17 Railroad cars (schedule 1508), 
filters (schedule 1509), centrifugal machines 


(schedule T5009) 


New Incorporations 


Brick 
incor- 


The Monongahela Stone Clay and 
Company, | 


por ited to quarry stone and manufacture brick, 


The Waterloo Drop Forge Company, Waterloo, 


| Capital, $100,000. 


niontown, Penn., has been 


been Incorporate 


lowa, ha 


Incorporators, John R. Morris, J. W. Lodwick, 
etc 

The Campbell Electric Company, Lynn, Mass., 
has been incorporated to manufacture electric 


motors. Capital, $20,000. Chas. E. Campbell, 
president 

The Imperial Motor Car Company, Hamilton, 
Ohio, has been organized ith $500,000 capital 
DV G \ Rentschler, Geo H Helvey, C N 


Carpenter and others. 


The Muncie Motor Truck Company, Muncie, 
Ind., has been incorporated to manufacture 
motor trucks homas L. and Hugh Warne! 
of Muncie are interested 

Che Hattiesburg Blow Pipe and Sheet Metal 
Works, Hattiesb Miss., has been incorporated 
vith $10,000 capital Incorporators, r. H 


Campbell, C. < Kure, ete 


rhe Bi-Motor Equipment Compan Boston, 
Mass., has been incorporated to inulacture 
motors Capital $50,000 President, F. \ 
Putnam, 22 Lincoln street 

rh Lowe-Stephenson Pump Company, St 
Louis Mo las been incorporated Capital, 
$10,000 Incorporators \ H Lowe Cc H. 
Stephenso G. Stephensor ete 

The Ac e Current P po an Durango, 
Colo., has been ncorporated to nanutacture 
pumps operated | i flo of ite Capital 
£50.000 Pre ent. John R. B ( 


rhe Sn Rolfe Comy Portland, Me 
has been neorporated to manufacture and 
deal n automobile ete Capital, $25,000 
John H. Pieres Portland, president 





The Cope Motor Com] ir Boston, Mass., 
ha bee! orporated to do a vyeneral auto 
mobile b iness Capita $25 .000 J kdward 
Lowell, 32 Cambria street, president 

i ridge Iron Works, Cambridge, Mass., 

" corporated to conduct a general 
iron wo Capital, $25,000 President, John 
( Do 14 ¢ i i eet, Boston . 

rhe Victor Manufactu gx Co ra Bloom 
field, Ind has been incorporated to manufacture 
1] ‘ ( 1 25.000 Directors, lL. F. 


Slinkard J \. Phillip . oo 


Slinkard 


rhe Canister Compar Phillipsburg, N. J., is 
incorporated th $200,000 capital to manu 
facture cal canisters ele Incorporators, 
Chas. G. Woods, R. W. Darnell, J. F. Adams 

Ihe Defiance Screw Machine Products Com- 
par Defiance, Ohio, has been incorporated 
by Williar Geiger, John Schragg and others 


Automobile metal parts will be manufactured 


The Reed Manufacturing and Box Company, 
Mound City, Ill., has been incorporated to manu- 
facture wooden articles and boxes. Capital, 
$15,000 Incorporators, Chas. L. Rice, Henry 


Reed and others 


August 5, 1909. 


and Sales Com- 
incorporated to 
machinery. Capital, 


Henderson, B. D 


The Engineering 


pany, 


Henderson 
New York, has 
manufacture foundry 
Incorporators, H 
Powelson, C. A. 

rhe Malleable Equipment Manufacturing Com- 
roledo, incorporated to 
manufacture Capital, 


been 


$100,000 


Oakes. 


been 


castings 


Ohio, has 


iron 


pany, 


malleable 


$10,000. Incorporators, Wm. Coghlan, E. F 
Abbey, D. E. Holland, ete 


Nail Company, 
has been incorporated. Capital, 
Hunter, A. Brice 
will manufacture 


specialties. 


rhe Pittsburg Tack and 
Newark, N. J 
$100,000. Incorporators, I. T 
rhe 


hardware 


Cane, etc company 
nails and 


D. M 


facturing 


Lacks 
Parry Manu- 
Ind., is 


auto- 


formerly of the 
Indianapolis, 
manufacture 


Automobile 


Parry, 
Company, 
organizing a company to 
nas the Parry 


$1,000,000 


mobiles and to be know 


Company. Capital will be 


Want 





Advertisements 


Rate 25 cents per line for each insertion About 
six words make a line No advertisements abbre- 
viated Copy should be sent to reach us not 
later than Friday for ensuing week's issue. An- 
swers addressed to our care will be forwarded. 
ipplicants may specify names to which their 
replies are not to be forwarded, but replies will 
not be returned. If not forwarded, they will 
he destroyed pithout notice. No information 
given by us regarding any advertiser using box 
number, Original letters of recommendation or 
other papers alue should not be inclosed to 
unknown correspondents. Only bona-fide adver- 
tisements inserted under his heading. No 
advertising accepted from any agency, associa- 


tion or individual charging a fee for “registration,” 
wages of successful applicants 


or a comriss vn nn 
for fuations 
Miscellaneous Wants 
Caliper list free E. G. Smith, Columbia, Pa 
We buy or pay royalty for good patented 
machine or tool Box 282, AMER. Macu., 
Hand power bending tools, labor-saving, 
mone v-making Estep & Dolan, Sandwich, Ll. 
Light. fine machinery to order; models and 


electrical work specialty. E. O. Chase, New- 


ark N J 








Machines designed; automatic special. Prac- 
tical working drawings. C. W. Pitman, 3519 
Frankford Ave., Philadelphia, Pa. 

Special machinery accurately built Screw 
machine or turret lathe work solicited Rob- 
ert J. Emory & Co., Newark, N 

Light and medium weight machinery and 
duplicate parts built to order; tools, jigs, ete. 
MacCordy Mfg. Co Amsterdam, N. Y. 

Manufacturers’ Capital—-Three patents for 
practical universal use, one a combination 
tool 5 in 1, for sale or royalty. Zander, 13 
E. llth St., N 

Metal specialties manufactured; mgdels, 
dies and special machinery. Inventions per 
fected: correspondence solicited W. E. Vil- 
linger, Williamsport a 

Lathe and machine work of every descrip- 
tion, patterns, gear cutting, screw machine 
work, iron, brass and aluminum castings. ‘The 
Sipp Electric & Machine Co., Paterson, N. 

Wanted—tTo sell or negotiate machine pat- 


ents, patterns, etc.; big market and good profit; 
highest possible indorsements; $10,000 to $25,000 
backing required ‘Builder,”” SOS N. C. Ave., 
Washington, D. C 

4 large English firm of machine-tool im- 
porters having showrooms and offices in Great 
Britain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kinds 
Apply Box 189, AMERICAN MACHINIST 

Manufacturers located in New York, or 
New England, equipped with facilities to 
build machinery weighing up to 5000 pounds 
mostly lathe and planer work, may be in 
terested by addressing Box 480, AM. MACH 


lo correspond with machining contractors 
having ample capacity and desiring contracts 
for machining automobile cylinders and pistons 
in lots 50 to 1000. Either New England or 
neal New York City. “ Automobile,”’’ Box 
151, care AMERICAN MACHINIST. 

A large well equipped machine shop on the 
south side of Chicago would like some work 
outside of its regular line; factory is equipped 
to do small and moderately heavy work; 
experimental work; has good railroad 
Box 428, AMER. MACHINIST. 


also 
facilities 
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\ugust 5, 1900 


Mechanical engineer of experience in the 
rative end of manufacture expects to 
se two years’ study of industrial condi 
ns in France and Germany and will make 
ial investigation on business and tech 
| subjects Box 477, AMER. MACHINIS1 


Situations Wanted 


assification ndicate 


riser, nothing else 


present add 


FLORIDA 
Progressive young foundry foreman is open 
engagement: can run both pattern shop 
1 foundry; 16 years in pattern shop, eight 
which was foreman: 2 years as foundry 
man casting from 1 to 5000 pounds, 8 
12 ton heat; at present employed; good 
erence 30OX 472, AMERICAN MACHINIS1 
ILLINOIS 
Chief draftsman engines, power plant 
ing and general work; shop experience 
ert designe American Address Box 
», AMERICAN MACHINIS1 
Assistant superintendent or maste me 
nic; mechanical engineer of 19 years’ 
ad, technical, practical experience, solicits 
respondence with large firm desiring man 
ving thorough experience in latest tool de 
ning and cost reduction methods: age 37 
ding responsible executive position with 
ge electrica works on medium and light 
rk; desire change Box 4835, Amer. Macnu 
INDIANA 
4 natural born mechanic and foreman, A-1 
ichinist and diemaker, expert on punch 
esses, successful organizer, also in handling 
en, at present holding a responsible position 
th good recommend, open for engagement 
two weeks; good foreman position will be 
pted: married man age 29 Address 


‘ t 
MM. N., P. O. Box 61, S. Whit Ind 


MASSACHUSETTS 





lechnical graduate desires to make change 


mn years’ experience general mill ork, con- 
iction work machine esic! nop supe! 
on and charge of general engineering drafting 

) References Addre tox 463, AM. Ma 


NEW JERSI 


Foremin and assistant superintendent 3 
en for position machinery tool and die 
g, executive 


rk, manufacturing, practical, 
ve O4; references interview Box 471 
\MERICAN MACHINIST. 


rhorough office man, 33, seeks change; 
teen years’ machine manufacturing expe 

e in both office and shop: now advertising 
nager; master of a office details; for 


ly had charge of the 
ng and correspondence 
ecutive ability, 

erate Sa 


order, shipping, bill 
departments; good 
geressive and successfu 

ry t start; Middle West preé 
ss Box 469, AMER. MACHINIS1 


NEW YORK 








Mechanical designer is open for responsi 

position ; hine years experience ; em 
yed, but desires change. Box 482, Am. M 
Designing engineer, high-grade automatic 
is and machines; 17 years’ experience, 
ctical mechanic; aduate; can show 
rds of successful accomplishments: any 
ility; $45 per week. Box 478, AM. Macn 
Position as foreman of machine shop or 
room, by an American; age 30; married 
t years’ experience as machinist, too 
iker, draftsman and foreman; technical 
incation; present position foreman of ma 
ine shop 7: 





sox 473, AMERICAN MACHINIST 
Salesman, age 35, at present representing a 
achinery manufacturing company in Ohio, 
quainted with the mill supply and machin 
y trade of New York, Pennsylvania and 
) Wonld like to make connections 
th a manufacturing concern, or represent 
company in New York and vicinity Have 
id experience in office and factory work. 
teason for changing personal and a desire 
stop traveling tox 470, AMER. Macu 
OHIO 
Mechanical engineer, college graduate is 
pen for superintendency of small or medium 
e shop, that will grow under good manage 
ent; salary to start less object: hvydraulic. 
eam, pneumatic and electric machinery 
ox 440, AMERICAN MACHINIST 
PENNSYLVANIA 


Mechanical draftsman desires 
ears’ experience on special machinery and 
achine tools. Rapid detailer: can furnish 
ference. Box 468, AMERICAN MACHINIS1 
WISCONSIN 
Mechanical engineer (28), wants responsi 
e position as designer of hydraulic tur 
ines. Box 474, AMERICAN MACHINIST. 


Help Wanted 


Classification indicates 
ivertiser, nothing else 





position, 10 


present address 


AMERICAN MACHINIST 


COLORADO 


An established company about to re-equip 
and greatly enlarge its plant, desires applica 


tions for the following positions Factory 
superintendent, capable of taking entire 
charge of factory doing nothing but fine ac 
curate work, but which must be done at 


minimum cost; general foreman, assistant to 
the superintendent; chief draftsman, prefer 


ably one with electrical experience; pu! 


chasing agent, cost clerk, shipping clerk, 
foreman for all machine parts departments; 
foreman for steel pressing department; black 
smith foreman, who has had experience 


handling high-grade steels: foundry foreman, 
who can take entire charge of steel and iron 
foundry, and who understands the business 
thoroughly ; cost estimator, who has had ex 
perience in all departments in this line In 
sending applications kindly state fully and 
in detail all your qualifications, your specia 
ties, if you have any, whom you have worked 
for, as well as whom you are working for now 
salary expected, references, and any other 
formation which will help us in judging the 
verits of your application The factory is 
ocated in one of America’s most healthful 
nd best locations and opportunities are lim 
ted only by employees’ ability. Address Box 
181, AMERICAN MACHINIS1 


CONNECTICUT 
superintendent to 
marine gas-encine 


Wanted—A high-class 
take charge of a growing 


shop. A thoroughly up to-date man, familiai 
with high-speed steels and modern shop pra 
tice, including the establishment of costs and 
all other shop systems 4 rigid investigation 
will be made, but the right man is assured 


of an exceptional opportunity. Box 17") 
AMERICAN MACHINIS1 
ILLINOIS 


Wanted First-class vise and floor hands 
only those accustomed o machine tool worl 
need apply W rite the Ingersoll Milling Ma 
chine Co., Rockford, I 

Wanted 4 young nan who is a first-class 


machinist with a good education, to learn to 
operate our machine on the road fol 1 and 
eventually to wort into the position of sak 
an Apply, giving ful history of expe 
ence, stating age and det n full Ihe Inge 
soll Milling Machine Co., Rockford, Il 
IN 1A A 
Iwo experienced fore el 10 chine ind 
’ Oo! I I ‘ I olene 
Give reference ex perience nd age 





‘ 
AMERICAN MACHINIST 


® Wanted—An instructor in descriptive geor 


etry and drawil prefe t i luate wu 
nechanical engineering S v, $1000 for nine 
onths’ worl Addre f ng qualificatior 
references and sampk of dra I Willia 
G. Raymond, State Unive tv_ of, lowa, lowa 


City, lowa 


Wanted—Capable sal an with experience 


in tank and tower line must be we en 
dorsed State we siness history refer 
ences and salary wanted W. EE. Caldwe!l 
Co Louisvill Ky 
MASSACI SETTS 

Wanted—Foreman for small machine shoy 
near Boston: man must be capable of intro 
ducing ip-to date methods and use of ap 
pliances: familiar with the use of high-speed 
steel, and a good handler of men ‘Boston,”’ 


AMERICAN MACHINIS’ 


Wanted —General iperintendent Must be 
an exceptionally capable and experienced 
man with successful record, having large mechar 
ical and executive ibilit Permanent DO 
tion in. factory emploving 500 hands Bo 


446, AMERICAN MACHINIST, 


Wanted Young il perienced in orde 
and production department wort Must under 
stand drawings, writing iterial specifications 
and hustling work thre 1 factor v here 
all kinds of echani devices are wile 
Give full det of experience and lar é 





pected and references 
AMERICAN MACHINIST. 
MICHIGAN 


Wanted A fev first-class toolmake on 
small work good wages and steady mplo 


‘ 
ment Zforgcompetent men. Box 278, Am. Ma 
@ First-class tooimakers 
lathe hands, milling machine hands vanted 
some capable of taking charge of departments 
Must be A-1 men Give a 
wages, etc Apply Buick Mo 
Michigan 
Wanted 
concern bringing out n 
of several competent tool and jig designers; 
permanent positions for right men. Give 
experience, date available and salary expected 
in replying. Address Box 454, AMer. Macn 
MISSOURI 


machinists,~? turret 


re experience 
tor Co., Flint 
Large automobile manufacturing 
w model, wants services 


Wanted 


Inspector on close accurate ma 


electrical concern il 


chine ree 
AMERICAN MACHINIST 


ie West. Box 430. 


first-class men exper 


enced n jigs, fixtures and fine gages for 
close smal! work State age, experience it 
detail, and wages expected. Remington Arms 
Company I I N 

Wanted \ cia ‘ 1 ure make 
one ict tomed ) rk ol I tel ave 
tefere ( is o characte ind abi required 


This positior open in New York City. Ad 


f Box 462, AMERICAN MACHINIST 

I p lane u borir hand ante 

) . j } ) ibo ouble 
incre ores pp i tate Lire 
é ed pa é “ 1 7. pioved it 
esent oO ece ‘ he col eratior Ap 


I Inge oll-Rat Lo Painted Post = 2 
Wanted 


b 


A production man or speed SS 
i man who is capable of running any ma 
hine tool in a we oO inized manufacturing 
plant, able to accurately establish premium 
hbase: one who will not be influenced by his 
fellow workmen ro such a man we will 
pay a liberal salary Lox 485, AMER. MACH 


Wanted Energetic man with experience 

I credits who can systematically manage 
ontice in manufacturing patented staple pro 
ducts selling to electrical jobbers and con 
tractors one who will back his judgment 
with investment of a few thousand dollars 
Address Box 484 


preferred AMER. MACH 
ol 
Wanted { rie That The hop ioreman uc 
juainted th piece wo! Box 466, AM. Ma 
Wanted—-1 t-cla toolmakers machinists 
ind patternmake Addre Box 116, Cleve 
land, O ’ 
Wanted Mac Th 0 ed to oO on 
(oriiss eT! rhe ind pu pil I criine state 
r nd é eri t ‘ eference Lhe 


ol ood ‘ need 
I ( ‘ é bo y ll ame 
i! bal J ‘ “ l or cre ma 
t Too ‘ ) ! ‘ } rhile n 
1 \MERICAN M 1 5 
Wanted Wo i ‘ ible of taking 
( e { e of] ‘ in en 
fac ' "i ( ‘ M t be thoro niy 
experience ) yund pattern 
i ‘ ‘ ‘ ‘ ‘ ‘ ! | cle ills 
‘ ‘ é ‘ nee I 14 Amer. MA 
Me j 0 cto n nortl 
estern O ) \ nted for tuture 
Or M emble toolma ke 
. , ) mi ivht 
elim ¢ t | ind painte 
rh tere \ t ‘ please state 
i per he \ ( be 158, AM. Ma 
ri = 1A 
Ma t I ‘ bor " nd 
) ( t a) Dh Bla 
Mac ‘ ( | Pa 
\ f 1) ‘ experi é 
nd che ! chine nd ichine 
‘ Loca ‘ ter! Pen! il box 
i4 (nM ‘ MIACHINIST 
W il t Ar t ¢ ence l in ‘ Ore in 
of a chine p employi about ninety 
‘ ! st ive occupied milar position 
Applicant \ ite ace t per nee and give 
eference Box 434, AMERICAN MACHINIST 
Mec nical Drawing Al eastern colere 
have i po on opel about peptember 
Ist fo i tech i raduate 1 nior instructor 
of mechani iwi . ADI int must state 
wre educatior j nz othce expenence with 
ferences na i ‘ pected Box 370 
AMERICAN MACHINIST 
Foreman int lern bin shop of 20 em 
ployes n dies and aking metal specialties 
All-round mat systematk and good execu 
tive Man skilled on deep drawn work pre 
ferred Salary to start S30 weekly State 
references and experiences fully Box 476 
Ay ICA MACHINIS’ 
Wanted—A good live agent in eve hop 
or fact« n the [ s ‘ one of the best 
) epa ) 0 0 ng eUuse and 
e fro the hand out inju to he 
Abso ‘ nteed Al ivent cal 
ake ) $ ) to $25.00 over ind above 
h > I} no f é Write 
oO et role nd age eri The Klien 
ola Co., Erie, | 
Wanted \ irae I ‘ rhe tool inulac 
turer desire to ¢ plo i \-1 desicner, Only 
such a have id experience on high grade 
vor} will be co lered lo ome yho i com 
petent progre ¢ 1 of ood character an 
excellent oppo nit is offered State experi 
nce salary expected and ve relerences All 
ipplications vill = bee treated confidentially 


Box 465, AMERICAN MACHINIST 








AMERICAN MACHINIST 


August 5, 1900 





























Wanted— An assistant to the general supe! salary expected and references. Box 450, UW desired, a responsible permanent positio 
intendent of a manufacturing company employ- AMERICAN MACHINIST. Address “‘ Automobile,’” AMER. MACHINIST. 
ing about 500 men in = wre mw of a WEeT VIRGINIA 
machinery in eastern Pennsylvania A_ splen- ” . 
did opening for the right man, as it is the inten Wanted—Some first-class mechanics fol 
tion of the present superintendent to soon lathes, jlaners and assemblers; best wages F S | 
retire 4 man under 40, and one well versed paid dor best men. None but really_first-class or a e€ 
in modern machine shop and foundry practice mechanics need apply Address Box 158, : 
is desired Address Box 464, AMERICAN Macu Wheeling, W. Va For Sale—The leading jobbing pattern s 
of Colorado. By L. Gard, Denver. 
RHODE ISLAND a For Sale—-Patents on two automatic 1 
lhe advertiser needs a man qualified to  chines—one for making screws of all kin 
Wanted—-Experienced grinding wheel sales select and engage skilful machinists and othe one for small parts of any kind. Machin 
man to travel in New England, New York and employees for an automobile factory The can be seen in operation at 16 John St., Ne 
New Jersey In reply state age, experience, right man can have good remuneration, and York, L. & M. Wollstein 
. . 
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= { The Machine Has [Taken Away the Job 


How the Horse-drawn Vehicle Is Being Rapidly Put out of Business « 
in All City Work by the Automobile. The Dollars and the People in It 


SPECIAL CORRESPONDENCE 
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AUTOMOBILE TRAFFIC ON FIFTH AVENUE, NEW YORK CITY 

















AUTOMOBILES IN LONGACRE SQUARE, VIEW FROM TIMES BUILDING, NEW YORK CITY 
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A SUBSTITUTE FOR 


the days of our grandfathers. This chang 
is undoubtedly one of the near future. 


THE Do.tars IN IT 
All these things are, of course, very fa- 
miliar to everyone, but it is hardly rea- 
lized what an enormous industry the 
automobile business is, and what a tre- 


mendous influence it has had in creating 


THE STREET CAR 


other businesses of allied interest. \t 
the present time there are 253 large auto- 
mobile factories in the United States. 
Eleven years ago there were only 25. 
Ten years ago, the capital invested in the 
automobile business was estimated at 
$2,000,000. Today this figure is said to be 


$200,000,000. This includes $36,000,000 in 


the kindred trades, that is, supplies of 





THEATER ADVERTISING AUTOMOBILE 
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and search mobiles in the United States. There ar oO 

today very close to 175,000 machines in last 

in- Operation his is twice as many m Motor 

In chines as are now in use 1n the whole of 1903, 

life | urope I) New York State al ne ther $42,000,000 : 

at are SO,000 rs registered t t present 000,000 : 
time like 

ito- Here is a list of the American output finance, 
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GLIDDEN TOURISTS ON FIFTY-? H STR , NI K 
sent the year’s output in automobiles in-— mobil there are 29,000 other pet ! le, calling for ingenuity of the very 
the United States. So much for the dol- engaged, while it elling ines and high ! trad ls of 
lars. CsSsork i 1 arag the ire 22, t] lled ! cribing 

2.8.8) ( ) 
THe Perot IN | Not es this mean, sim ) ! y r the 
The auto n the United ] ent ) i \ d 
States ari i pl 58.000 | ev cl $ 
men. In tl » of p cha lop r iven a 
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AN AUTOMORILE PARTY ON “AUTOMORILE ROW.” NEW YORK CITY 
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tool 


machine 


tremendous 


Impetus t the 
business which is further retlected on 
other industries furnishing supplies to 
them 
THe Way It Grows 

During April and May of 1908 there 
were registered in New York State alone 
3837 new automobiles During the cor 
responding period of this year, this new 
registration grew to 6483 machines. ‘This 
is a growth of 69 per cent. As in 1908 
the t registration showed that there 
were 13,980 machines running in New 


York City d assuming that the increase 
there will be t the, same rate at 
least as for the whole State, that is, 
600 per cent be st year s r¢ r1S- 
tration, this would i te that this 
year there will be very nearly 24,000 auto 
nobiles in operation in New York City 
' ly 

CGne short stretch of Broadway . in 
New York City which was originally not 


over half a mile long is known as 
This 


POLICE PAT 
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stretch is growing 

itomobile sales rooms 
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tires and other sup 
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resl- 


the 
In this 


plies are rapidly running into 


dence district of upper Broadway. 


stretch there are now about 125 different 


selling automobiles and sundries, 


stores 
but not including the many garages which 
in this district both on Broadway and 


the 


are 
in side streets. 


KEEPING TAB 
One of the dealers in this district hav- 


ing a taste for has made a num- 


higures, 


ber of counts of machines passing his 
establishment between the hours of 2 
and 3 on an = ordinary afternoon. This 
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count developed the fact that an average 
of about 725 automobiles passed his door 
during that hour and that this number 
was 75 in excess of the number of horse- 
drawn vehicles passing at the same time. 
This gives us a chance for a little inter- 
esting arithmetic. As already said, last 
year’s output in machines reached the 
enormous figure of $125,000,000. This 
represents the selling price of 75,000 auto 
mobiles. Dividing $125,000,000 by 75,000 
gives an average price of $1666 for each 
machine, If this price were an average, 
the 725 cars passing the door on Broad- 
way would represent a value of nearly 
$1,208,000 passing in one hour. 

As in New York City the people seldom 
or never go to bed, it may be assumed 
that 500 cars pass that point every hour 
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teresting to Mr. Herford to learn that 
about 10,000 of these chauffeurs are in 
New York State alone. 


For “DEPRESSION” 

During the last two years we _ have 
heard a great deal about business de 
pression, but, during all this period, there 
was at least one business which does not 
seem to have felt any depression at all; 
that is the automobile business. The sta- 
bility of the automebile business has been 
the greatest possible boon to all the other 
manufacturers and kindred trades which 
are affected by the automobile, for it 
was a fact that every concern that made 
anything that had anything to do with 
automobiles and sundries was working 


just as hard as ever and appeared to have 
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for at least 12 hours of the day. The 
time is limited to 12 hours’ because 
even though the machines seem to be 
running all night, these people do have 
to stop to eat and we must take into con- 
sideration at least four hours spent by 
many of them every night at the theater 
and the restaurant supper after the thea- 


ter. This would give us a total of 6000 


machines passing our observation point 
every time the earth turns around once. 
At the same price of $1666 each this 
comes to approximately $10,000,000 worth 
of machinery passing by per day. \ 
similar count on Fifth avenue at Forty- 
second street would produce probably an 


even more sensational figure 


WHeEN Tuey Hurry 


The old boast of one of our most prom- 
inent locomotive builders that they could 
turn out three locomotives a day is now 
caused to fade into oblivion by the claim 
of more than one automobile concern that 
they can turn out one machine complete 
in all its parts every eight minutes 

Mr. Oliver Herford, in one of his 
amusing books, makes the statement that 
the population of the world is composed 
of approximately 999,000,000 human lh 


ings and 1,000,000 chauff« urs It may he in- 


ag 


Protractor Attachment for Measur- 
ing Angle of File Teeth 





By Epwin HERBERT 
By Fig. 1 is illustrated an instrument 
that we have recently gotten out to meas- 
ure the angles of file teeth. It consists 


a Brown & Sharpe protractor fitted with 


Lb 
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FIG. 2. ARRANGEMENT OF ATTACHMENT 
a low-powe! microscope in p e of the 


usual blad« Che lens of the microscope 


has a hair line ruled to cross the center 


In using the instrument the stock is 


rested on the face of the file at right 
angles to the upcut the microscope is 
tilted until the line of sight is seen t 
lie in the plane of the front face of 


file tooth, and the angle is then read 
from the graduations on the protractor 

















FIG. I. PR RACTOR ATTACHMENT FOR 
abso] tely no ! ith the p 1 if ll 
It would indeed be difficult to overesti 
mate the steadying effect of the automo 


bile trade during this time 


The only questi to the ordinary mot 
tal is, where did ll the eV ¢ e tt ? 
to pay for thes ines That. of 
course, is a p! bl f ( nancial ex- 
perts and the « i y be pos 
sible ilso that t ke i es nor 
gages knows som 1g where this 
money ( ne t 1] Wwe + 
S ch a Statement lavs 1 t t} 
charge that we ar vious in we di 
p< siti 1 Wi ir We |] ¢ tom 
hile, We are thinking seriously of bu 
ing one, howev« 





MEAS ING GLES F FIL! EETH 
. 1 
he dia mmati ew, Fig. 2, shows the 
sett f thy, inst ' yt ind in lig I 
. 
the mi scop - een 4 lk th slop- 
ing backward 1x ore 
- . , 
Hing nower f naner revolving 
‘ ch rate of s1 will be surprising to 
those w 1 een such experi ts 
( ‘ t \ « t 1 « ' etitt 
pape , . tar 
1 ‘ ; , A. 
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¢ 1 f spec , cut 
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hand wheel having both rotating and 
sliding movements, the nie independent 
of the other | the tation could ad 
mice ul ScTEeW nad the ther 
operati \ d lock it wherever the 
Oj iwht WISE 

Si rl vitl ( vement of the 

he or ne ( nove the tool 
‘ wos d ‘ vi it loosening 
he vrip nd wheel push it in of 
ull ‘ cage wilt he powet 
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DEVE! <t oF AvTOMOBILE CONTROL 

| t trolling 
] 31 esting!) hown 
; } D } mn bile lesig I he 
iultiple-operatt indle used by Whiut 
ey, Stank lason d doubtless others 

f the rl l yf steam s—say 

d 1 ‘ paralleled by a 
leading ] ( f the same 
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Bi 
ess) 
imericaa Machi» ve 
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FO NI 
( s dl vere described 1n 
he A CAD I ACHINI t e tine and 
ral, ad \\ x + ( } ~ ive 
Te) ( « rt ie 
’ f yout urnal it e one 
l vert ( evel functions By 
winging » the rigl tt, by Is 

g low v ving It yr out I 
\ t ¢ the hand clockwise o unter 
lockwise. the steering speed, et 

ld bo mtrolled rl ( 

“Would t there be me chance for 
he Wi vy ! ( nN it Wials asked, 
he ver lot indicating Vy position the 

lition of ( Ta ism as perhaps 
would be shown whe avin ever for 
verv item of mtrol 

N deed | the inventor you 
ret customed to it that it works 
lik nd with no more thought 

| was that is hands—or 

t d—it worked like a charm 
But it e has not flourtshed, inget 

hough it unquestionably was in 

every ‘ f these early efforts that | had 
hance to investigate It is not always 
the mechanism that shows up well with 
the inventor that irvives the acid test of 
general use Today automobiles have 
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commonly come to the individual lever for 


each item in the controlling mechanism 


and there must be good cause for this 


tendency 


BEGINNING OF AIRSHIP CONTROL 


Comes now our brother mechanic from 


with his invention for 


abroad controlling 


the three governing functions of an aero 


intends to regulate the equilt 


plan He 


brium of the machine, longitudinally and 


transversely. and the direction by means of 
a steering wheel similar to that of an 
automobile \ll he exhibits is the part 
under the hand of the operator and we 
may reasonably ssume that is all he 


claims [he steering wheel is at one end 


of a shaft a s ipported yy a sphe rical bear 


ing in a foot step By pushing the shaft 
t back and torth or from right to left, the 
rod can be made to slide through its 
bearings or the lever d to turn on its 
pivot at e The post a passes through 


elements 


ntrived 


ind d and 


these are so that either may lb 


moved independently, or by suitable mani 


pulation both can be to some « 
trolled simultaneously 


ing wheel operator 


pull one or tl ther of the cords or wires 
at f. The guides at g maintain the cords 
on the grooved pulley, no matter what tl 


position of the steering-wheel post ma 


Ihe hus they are evidently retained by 
sleeve which loosely tits the post a 
Evidently the roplane is to go. the 


iobile and 


work of the machine 


the other pion 


ecring industries 


lhe condensation of many items int 
isting or one lever may be as highly 
gemous as it is absurdly unnecessary 


At one of the inter 


there Was a 


national expositions 


splendid piece of work in 
marine engine, bedplate, several cylinders, 
a pump or two, all in one hunk of cast 


naking and molding 
its design 


else ( )f 


a foundry 


excellent as 


It Was as 
bominable for anything 
course, it was only shown as 


exhibit and here it was as much a success 





as are the cup, saucer and spoon trials 
that take ld of most molders in their 
eal “actice among the kinks” and 
wri set before them bv older work- 
men as stunts the skilful must accomplish 

lhe separate levers tit the average man 
more closely than the multiple one. So 


at least it seems to me. Upon no other 
ground have | been able to explain to my 

self the abiding popularity of the 
| 


matured plan and the first 


one 
attractive ap 
rhe 


which the independent levers must be, 


proach of the other distance at 


the variation in their angles, become as- 


sociated 1n the mind with the movements 
necessary them and 


to pre yperly operate 


thus the memory is stimulated to advise 
the pc rformance of the 
body 


rest on the 


appropriate act 


Hence the is prompted, as soon as 


the hands wheels and levers, 


.to do the right thing in the best way with 


the various handles. 
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Machine-cut Double-helical Gears 


Two Methods of Cutting Are Used—End Milling and Hobbing—The 
Gears Have Important Advantages but Are Little Known in America 
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FIG, I. DIAGRAM i} Vil NG PROCESS OF certal ( I In InY < t ( 
CUTTING DOUBLE-HELICAL GEARS systems of gear genet e teetl t perate 
ll wheels t 1) t t marent 1 ‘ d 


by using two single-helical wheels of op- rack. Axial s« ns of the hob teeth a t rotation f tl nk is reversed un- 


posite hand, which are bolted together, considered theoretically to corresponé til the f tl \ i n 
Fach single-helical wheel is usually cut with this racl W1 the hob is set at , 
on an ordinary universal milling machine nele other thar right angle in relation 1 ! t 
by a cutter the same as, or similar to, to the axis of the wheel blank, the gt ll is return d to rting 
those used for straight-toothed gears. erating sectior longer a xial se he dividing mechanism m is 
The axis of the wheel is set in relation tion, and the tooth form may differ con he perated by h ds th tting 
to the plane of the cutter at an angle cor- siderably from the involute. process 1s repeated on another tooth 


responding to that of the spiral to be cut. Built-up double-helical wheels can only he end-milling process can be readily 








</ 
adapted for cutting double-helical bevel 
gears, and in this respect it holds an ad- 
vantage over other systems. 

The disadvantages of the process are 
principally of a practical nature. End 
mills are small tools, and are liable to 
rapid wear. Since the teeth are cut 
singly, any wear on the mill causes a 
change of tooth shape and thickness. The 
reversal of the angular motion of the 


blank while cutting proceeds, allows the 


inevitable blacklash in the mechanism to 


take effect in a manner which is not con- 
ducive to accurate work. The cutter 
must be formed to the normal tooth sec- 
tion, and has not the circumferential 
shape of the teeth which it cuts. The 


width of the tooth at the apex cor 


responds to the normal instead of to the 


spac , 
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direction 
the 


in the 
arrows, 


The hobs are rotated 
shown by the curved 


dividing wheel ¢ is driven at the correct 


and 


relative speed by means of change wheels. 
The hob threads are right- and left-hand, 
and the slides g g are fed down and up 
simultaneously. 

In connection with the feed mechanism 
wheels 
for 


there is a second train of cl 
differential 


ange 
which gear 
correcting the speed of the blank, to give 


operates a 


the required spiral lead to the teeth. The 


process is entirely automatic from the 


first setting to the completion of a cut all 


round the wheel. 
The teeth of wheels cut on this sys- 
tem are of the staggered or herringbone 


type, a tooth on one side of the rim being 


coincident with a space on the other side. 












































circumferential pitch, hence the space This arrangement allows the cutters to 
must be cleared out by hand or in a sep- clear at the center of the rim, and, in 
arate operation, see Fig. 2. cidentally, has the effect of halving the 
The tendency to wear is greater when pitch without reducing the strength of 
the end mills are small, and wheels on the teeth. 
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this system are generally made of coarser 
really necessary or even ce 
of 


manufacturing dif- 


pitch than 1s 
user's view, in 
the 


of large mills. 


sirable from the point 


order to minimize 


ficulties by the use 


Process FoR CutTtinc DovuBLe- 


HELICAI 


Hopspinc 
GEARS 


The latest method of producing double- 


helical wheels is an adaptation of the 
hobbing process. A double-hobbing ma 
chine of special design is employed, so 
that the right- and left-hand teeth are 
cut simultaneously. The working principle 
of the machine is shown in Fig. 3. 

Che blank a is mounted on the vertical 
mandrel] and is driven by the faceplate 
b from the work spindle d and the divid- 
ing worm wheel and worm e. The hobs 
] f are mounted in vertical slides gZ g, 
which move up and down on the stand 
ards i h. The standards are mounted to 
slide on the bed of the machine 7 and are 
provided with micrometer feed screws for 
adjusting the depth of cut. 


[his method of producing double-helical 
the that a 


complete interchangeable system for any 


wheels has great advantage 


pitch is produced from a single pair of 


hobs. The teeth of all wheels are cut at 
the same angle, usually 23 degrees. The 
hobs are constructed with a definite re- 


lationship between lead and pitch diam- 
threads the 
As a con- 
the 
which are set at right angles to 
the wheel blank. 


\xial sections of the 


to give the same 


as 


angle as the wheels to be cut. 


sequence there is no need to incline 


hob axes, 
the axis of 


hob teeth are of 


the same form as the parent rack, so that 
the cutting is done by a true generating 
process. The pressure angle may con- 
veniently be 20 degrees. and the teeth are 


usually shorter than the Brown & Sharpe 
standard, the hight of addendum is 


0.89 p 

po 
Since the wheel blank revolves con- 
tinuously during the whole process of 
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cutting, all errors of division are reduced 
the teeth 
To avoid 


to an absolute minimum, and 
must all be of the same form. 
undercutting in small pinions, the pitch 
circle diameters of all under 20 teeth are 
enlarged to the formula 

d=} (0.95 x No. of teeth) + 7 we 
for 20 degrees pressure angle and 0.89 
addendum. 

In engineering it may be fairly said that 
old die hard. 
are accepted with the 
notwithstanding the apparent rapidity of 


traditions New principles 


greatest reserve, 
modern progress. Certain specialized in- 
dustries have developed with remarkable 
speed, but these have for the most part 
the last 


two decades, 


within 


originated 
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THE TOOTH ANGLES OF DOUBLE- 
HELICAL GEARS 
and have not been stifled under an ac- 


cumulation of ideas and data which, al- 
though they may have been well adapted 
to the methods of their day, have little 
usefulness when applied to modern condi- 
tions. No branch of engineering industry 
established tradition 
than that which deals with the mechanical 


suffers more from 


transmission and transformation of power. 


GENERAL CONDITIONS SURROUNDING THE 
User or GEARS 

Passing over the early types of spur 

gearing in which the teeth were, for the 


most part, carved from hardwood blocks, 


we come to the type with molded teeth. It 
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is on this type of gear that most of the 
textbook data find their basis. Now the 
molded gear is a different thing to the 
accurately formed spur wheels which it 
is possible to produce with the aid of 
modern tools, and the old rules for cal- 
culation are of very little use when ap- 
plied to the latter. The main considera- 
tion used to be the strength of the teeth. 
This was reasonable at a time when varia- 
tions in tooth form and spacing made it 
necessary to reckon with heavy shocks 
which arose from uneven bearing and 
engagement of the teeth. 

The conditions are entirely different for 
gears which are accurately cut and 
mounted. The designer of modern gear- 
ing is well advised to give first considera- 
tion to the provision of the necessary 
wearing surface. If this point is prop- 
erly attended to, and if the tooth shape 
and pitch are chosen so as to give an even 
velocity ratio for all positions of the 
mating teeth, it will generally follow that 
the requirements of strength are more 
than satisfied. In the case of straight-cut 
wheels it is not safe to carry this sys- 
tem of design too far, because the engage- 
ment of the teeth is variable. If pinions 
are used in which the number of teeth 
is small, the engagement is intermittent. 
The effect of variable and intermittent 
engagement of the teeth is to set up vibra- 
tion and hammer action, which must be 
taken into consideration when deciding 
the pitch. Unpleasant noise is produced 
from the same causes when straight-cut 
gears are run at the high peripheral speeds 
which are necessary in many instances, 
particularly when both wheel and pinion 
are of metal. The method usually adopted 
for reducing noise by making the pinion 
of soft material constitutes a compromise 
which is totally wrong from an engi- 
neering point of view. The pinion teeth, 
which are in action with the greater fre- 
quency, should naturally be of the harder 
material in the combination, otherwise the 
pinion must wear out more rapidly than 
the wheel. Wherever rawhide or other 
soft material is used for pinions, the 
proportions must be chosen to suit such 
material, and it is not surprising that 
under such circumstances diameters are 
large and velocities high. It must be 
further stated that such methods of re- 
ducing noise do not eliminate vibration, 
while anything in the nature of a heavy 
drive usually fails through rapid wear 
of the pinion. 


ADVANTAGES OF THE DOoUBLE-HELICAL 
SysTEM 

The adoption of the double-helical prin- 
ciple in gearing, if properly applied, re- 
duces noise to a minimum and practically 
eliminates vibration without any necessity 
for departure from sound mechanical 
principles. In this type of gear, pinions 
may be chosen of sufficient hardness to 
wear evenly with the wheels, and _ soft 
materials do not enter the proposition. 
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This is due to the absolute continuity of 
engagement which is characteristic of 
double-helical gears when accurately cut 
and correctly designed to suit the working 
conditions. The effect of vibration is not 
by any means confined to the gears them- 
selves, but acts injuriously on the shafts 
and machinery connected therewith. Many 
failures of haulage and other gear-driven 
shafts have been directly traced to this 
cause. 

Consider a pair of wheels transmitting 
100 horsepower with an efficiency of 
g6 per cent. If we assume only one- 
tenth of the lost energy to be dissipated 
in vibration which is absorbed in the 
wheel shaft, the result is somewhat sur 
prising. Under such conditions the shaft 
is called upon to absorb energy at the 
rate of nearly.eight million foot pounds 
during each working day of 1o hours 
duration. The result is finally expressed 
in crystallization of the shaft material. 

Accurately cut double-helical wheels 
have a higher efficiency than straight spurs 
of equal perfection, particularly when the 
number of teeth in the pinions is small. 
The reason is to be found in the different 
action of the teeth during engagement. 
True rolling action, with uniform velocity 
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FIG. 0. AN IMPROVED METHOD OF KEYING 
FOR GEARS 


ratio, only occurs during that portion of 
the engagement which takes place near 
the pitch line. When the teeth are en- 
gaged near the ends, there must always 
be some sliding at the line of contact. The 
line of contact in straight-cut spurs lies 
always parallel to the axis of rotation, 
and at any instant while a tooth is in 
action the engagement is the same 
throughout the length of that tooth. It 
follows that in the case of a small pinion, 
where only one tooth bears at a time, 
the line of engagement varies between 
extreme positions The action of the 
teeth constantly alternates between rolling 
and sliding motion, with some variations 
in velocity ratio which, though small in 
themselves, are nevertheless sufficient to 
set up considerable vibration and hammer 
action at high. speeds 

With double-helical gears the contact 
line is a curve across the tooth from 
top to bottom, and all phases of engage- 
ment take place at the same time instead 
of consecutively. Those portions of the 
tooth which, at any instant, are engaged 
near the pitch line, effectually control 
and damp out any irregularities of motion 
which would otherwise be produced by 
the portions which are in rubbing contact. 


to 
“I 
un 


so that the resultant motion is uniform 
and. vibration does not occur. It will 
also be seen that while the whole pres 
sure of the load is carried by the teeth of 
straight-cut pinions when in_ rubbing 
contact, in double-helical pinions only 
a small portion of the load is_ so 
carried, the greater part being al 
ways borne by portions of the teeth 
in contact near the pitch line. For 
the same reason, the maximum bending 
stress on a straight-cut tooth, which oc 
curs when all the load is carried at the 
extremity, has no parallel in double-helical 
gearing The designer of double-helical 
wheels is able to leave on one side such 
considerations as maximum _ bending 
moments, vibration and shock factors, and 
to use simple rules which, although based 
on the strength of the teeth, are arranged 
to take into account the pitch-line velocity 
and ratio of reduction as affecting the 
wear and life of the gears. 


DESIGN OF STAGGERED-TOOTH, DovUBLE- 
HELICAL GEARS 


The following data have been found in 
practice to’ give excellent results when 
applied to the staggered system of double- 
helical gearing. The basis of calcula- 
tion is the permissible shearing stress on 
the pitch line of an imaginary straight 
tooth right across the face, assuming only 
one tooth at a time to be in engagement 
This permissible stress we will call K 
To allow for wear at different velocities 
the values of K are graduated in accord 
ance with the curves shown in Fig. 4 
For ordinary gears with ratios up t 
6 to 1 the face width is usually 6 times 
the pitch. If, 
p Pitch in inches, 

P=Tooth pressure in pounds at 
pitch line, 

w= Width of face in inches, 


7 Pitch line velocity in feet per 
minute, 
Ratio of reduction, 
the 
Pp B.H.P. x 33,000 p.w.K. 
pik (s7w-ae6 P), 
and 


P 
a 
“"“"N3K 
In order to give greater proportionate 
wearing surface to high-ratio gears with 
small diameter pinions, and to reduce the 
pitch so that the smallest number of teeth 
may be consistent with continuity of 
engagement, the face width is increased 
with the reduction ratio: 
For ratios between 6 and lotolw—rp 
For a 10 to I gear «w = 10 Pf, and this 
proportion of face width to pitch is 
not altered for higher ratios, although 
wheels of much greater relative width 
are often used for special purposes. In 


high-ratio gears the necessary proportions 
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to insure good wear are provided for by 
using the following formul 
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excessive velocity keeping the pinion 


diameter small, but at the same time it 


undesirable to reduce the number 


teeth below a certain point because abso- 
lute mtinuity of engagement must be 
] | ly : ] 
maintamed ihe resul 1 lese condi- 
tions is ut vears st be f ex 
tre ely | 1 OT ¢ elative 
] 
widt lo xampl t of gears re 
cently t ted tor 500 rrsepower 
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bined 


simultaneous 


tooth surface 
Che best 
which, 


with a maximum of 


In engagement 


spiral angle for the teeth is 


the 


ement 


one 


within width chosen, allows the en 


Qug OT tik 


teeth to overlap under 


the worst conditions An angle of 23 


degrees satishies  thes« conditions A 

! tt - 1) ly trace | 1 
steepel nevic titers IO advantages, ut 
only serves to set up wedge action and 
to weaken the teeth on the normal sec- 


t10n. The diagram, Fig. 5, shows the 
elative normal tooth pressures, pitch line 
sections and stresses for angles of 23, 
15 and 60 degrees 

One of the greatest advantages of ma- 
hine-cut, double-helical wheels is to be 


for high ratios 


of, reduction The number of teeth which 
n b ed with success in the smallest 
pinion hes far below the practical limit 
for straight spurs d pinion f four o1 
et e b ans ion 
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\nother interesting ippli 110n it 
chine cut double-helical gears 1s the re 
duction of speed from hieh powe steam 
turbines N ther typ of gear can he 
ed for this class of work, because abs 


Othness of action is essential 


The essence of this problem is to avoid 
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found = difficult btan niformit 
motion unde ¢ new mditions. If m 
e-cut, double-helical gears are ‘ 
for is purpose the quality f the work 
turned a - ed ind bs 
reason of reduced vibration, higher speeds 
and coarser feeds can be emploved 
It has been ilready stated that do ble 
helical wheels on the staggered system 
are usually made witl face width of 


about six times the pitch 


Chis proportion 
f th 


has been chosen in view the relatively 


ine pitches which can be used, so as to 


give wheels of normal proportions com- 











ICAI IGH-RATIO GEARS WITH STAGGERED 
H. RATIO 20 TO 1: S AND 100 TEETH: I- 
INCH PITCH Q-INCH FACE 


: ial purposes. Since, however, the 

vx made very tine, it is rarely 

cessary to reduce the number of teeth 
sO and most high-ratio gears are 


pinions of 11 to 20 teeth. 


1 
Ww} 10h , 
Moll 1iStl all 


, 
generally cut 


shafts, in order that the 


1 


diameters may be kept low to bring the 


wheels within reasonable proportions 
and pinions will transmit 


ratios between Io and 


20 to one, so that thev can be used in 
place of worm gears or double trains of 
ordinary spurs \s against worm gears 
the gain lies in the direction of increased 


\ set of double-helical 


ratio has an 


efficiency and life 


gears with 20 to 1 


( ficiency 


of about 95 per cent. against a maximum 
of about So per cent. for a worm gear of 


equal ratio. 
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face An INTERESTING APPLICATION OF DoUBLI p to 3000 feet Is pr rmissible Im cases 4 bral owe power 


best HELICAL GEARING where there is no other choice. Wheels tor rbed at 1000 revolutions per minute 





ie . — _ high velocities should be b iced | This is only a ipproximate tormula 
ch, An interesting example of this differ ' _ = > 
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need * 
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double helical gears that are represet _— — , X 


tives of their design and construction Ds 
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HELICAL GEARS 2343 


In conclusio1 it is desirable t add a 


word of caution to those who are about — —_—— " 1 
































to adopt this class of gear for the first - 9"Sqe 
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time. It must not be forgotten that there ‘. - 5o— > 
e ° e a ’ oo} As 
are three fundamental points of difference Ee ieee 1 
. ' 
between machine-cut, double-helical wheels ! D 
I 

and ordinary spur gearing: neat aeemcale ane tb 

(a) The pitch is finer, 

(b) The face width is greater, 
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care on account of the fine pitch and 
sin " P “es lke | ‘otor ions 
mall clearances allowed. Motor pinion NAMOMETER FAN FOR 45-HORSEPOWER ENGINE 
of high-ratio gears should be mounted on 


extended shafts with an outer bearing 


\nything in the nature of an overhung irst make an est ower th \ tle 
drive should be avoided wherever pos- fan will absorb as follow prony brake horsepower w ned 
sible lhe speed of tl ail 5 1 tect per sec | p . ‘ c le 

lo avoid undue wear from magnetically ond squared {50 the pressure in horsepow — 4 
controlled end-thrust in motors, the pi pounds per square foot peed he above formul 
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Automatic Railroad Protection 


Mechanical and Electrical Devices Which Remove Control of Switches 
and Signals beyond the Possibility of Human Errors of the Tower Man 





BY 


With a modern electropneumatic inter 
locking switch and signal system as a train 
track, it may be at 


is rushing over the 


mile a minute, tl 
istible 


ahead if the loc 


more than l lere Ss an 
invisible but irre influence pushing 
i 


on ynotive, which auto- 


matically binds every switch and signal on 
the track in an immovable grip for a mile 


in advance. 


SNOWDEN 


B. 


the but 
that rushing influence bounding on a mile 


security from rear, the idea of 


ahead, paralyzing the track, as it were, 
into two cold bands of rigid unbroken 
steel, is almost weird. Not a switch can 
be turned, not a signal changed (except 


as a train approaches, but as 
the this 


to danger) 


the rear wheels click over rails 


wave ot paralysis ceases, the locks release 














FIG. ‘1. INTERIOR OF TOWER 
Nl st ¢ f us | iv« seen 1 Nn the rear 
platform of a train traveling over the 


road signal after signal change from 
white clear” to the red of “danger.” 
Some of us have also realized that a mile 
back other signals were changing from 
red danger to green “caution,” and. still 
further back from caution to clear again. 
The flash of these lights gives a feeling of 


mechanical and electrical devices are 
to prevent railroad accidents 
illustrate 


ing enough complication of switches 


SHOWING SWITCH AND SIGNAL LEVERS 


their grip, and the switches and signals 
come back to life again. 

\ general outline study of an electro- 
pneumatic, interlocking switch and signal 
system is well worth while, to show how 


used 
In order to 
a svstem of modern design hav- 


and 


AND IN TFRLOCKING 


over operating in the other direction. 
diagram in 
track layout. 


REDFIELD 


signals to be characteristic, and yet not 
so involved as to be difficult to grasp, the 
interlocking tower and switch and signal 
arrangement at Cranford Junction, N. J,, 
on the Central Railroad of New Jersey, 
has been selected. 

At this 
through tracks, and one auxiliary freight 
track, each joined to a double cross-over 


point there are four main 





MECHANISM 


leading to a junction with the Baltimore 
& Ohio railroad yards and a single cross- 


The 


illustrates the general 


: 
Fig. 2 


The plant was constructed 


by the Union Switch and Signal Company, 


f Swissvale, Penn., and the idea is to so 


protect the many cross-switches by means 
of signal bridges at each end of the switch 
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zone that it would be absolutely impossible 
to run two trains together, or to throw 
any train off the track, due to conflicting 
signals and switches. As long as the en- 
gineer obeys the signals given to him it 
may be positively stated that it is impos- 
sible in this electropneumatic interlocking 
system for the towerman to make a blun- 
der leading to disaster. This result is 
arrived at by a system of automatic me- 
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two different kinds of signals; that is, 
automatic and semi-automatic. The auto- 
matic signals are shown on the eastern 
bridge on tracks 1 and 3, and they are 
white or unshaded 
At the western end 


represented by the 
flags in the diagram. 
these automatic signals are shown by sim- 
ilar flag diagrams on tracks 4 and 2. This 
will show that the automatic signals con- 
trol the east-bound tracks east of the 


279 


throw the various switches in the cross- 
over tracks to connect with the junction, 
and to operate the semi-automatic signals 
shown by the shaded and _ half-shaded 
flags on the diagram, these signals pro- 
tecting the switch zone before the trains 
reach this zone, that is, trains on the 
west-bound tracks to the east of the zone 
and on the east-bound tracks to the west 


of the zone By means of these semi- 
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FIG. 3. DIAGRAM OI UBI RACK AUTOMATIC BLOCK STI 
chanical and electrical interlocking of switch zone, and the west-bound tracks ut it gnals he can, therefore, at any 
switches and signals that removes their west of the switch zone \s a matter of time prevent train from entering the 
control beyond the possibility of. human fact, these signals have absolutely nothing  switel nd he is powerless to throw 
error. to do with the switch zone itself, but are anv swit the system unless the sig- 
Referring to Fig. 2, it will be seen that the regular automatic block signals cover nal covering that track and switch is set 
the two signal bridges stretching over the ing the blocks to the east on the east- at danger, preventing a train from running 
track at either end of the switch zone have bound tracks, and to the west on the west- over it hese signals are semi-automatic 
mounted upon them various signals con- bound tracks Che towerman has no con in that tl e thrown to danger post 
trolling the track and the switches be trol at all over these automatic signals. tion by the trai s it passes Chey are 


tween the bridges In this zone there are 


The towerman’s duties are simply to 








otherwise locked at danger and can be set 


at danger at any time 
Tue AuToMAtiIC SIGNALS 
First. as to the automatic block signals: 
Alny evervone knows that a modern 


railroad track protected by 


is di 


four 


depending upon the congestion ot 


and 


bv s 


blo k 


vided off into blocks one, two, three, 


signals 


may be, 


trathe, 


each one of these blocks 1s pr tected 
ignals a 1 beginning and ending 
irrangement of such a block system 
Owl ig. 3. In this figure there 1 
’ t double-track rail 
divided off to four blocks 
the Inti west-bound track a 
is yosed to be in the block C B 
r east-bound track a 
1s ) set te he In the block Ik, 
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the track The 
with the 
1-volt 


wheels of the train in contact 


make 


electric current 


rails a short-circuit on a 


from one rail to the other, 


and this short circuit operates a_ relay 
switch suitably located along the track, 
which in turn throws a_ 14-volt electric 


a system of wires leading to 
Chis 


magnetic valves on the 


urrent nto 


the various 14-volt circuit 


signals 
com 


operates the 


ressed-air evlinders, which work the sig 


nals up and down in respense to the elec 


tric current 


DDANGER OR CAUTION 


Referring to Fig. 3, suppose that on the 


west-bound track 


block CB 
train 


there is a train in the 


assuming also that there is no 


nearer than three blocks ahead of 





¥ y o 
oy. 4 VIN IS 


" . 
TS ia 4 
a ™ Fd 
vor 





( gnal pole will 

wn ) 1 th 
' the home signal, 
locl ext in advance of 


f cont ] Lie 
it while t h e 
tely obeyed b full 
ger, the lower or dis 
] Cal I tl engine ‘ 
t watching ut 
t signal, whi f condi 
l eed will be 
top 
these signals are 
e trains tl] 
_ + ] cor ] 1 1, 
< | ) u it ) 
I gnal hanism Che coin 
1 1 a 
, ‘ ' { 
1 , , 
tr the trains passin 





straight from the pole in a horizontal po- 


ition, indicating danger; that 1s, 


west \t the same time at D the upper or 
I signal will indicate clear track in 
{ lock DPD ( the lower or distant 
il will stand t in the ion p 
Siti ) show re th engmeet oO! TO! 
lowing trai | while the block DC is 
\ t, the block C B is occupied by a 
On the \ or east-bound tracl sim 
i] tol vill ( ct 1 1s 
in in tl ( IK will be protected at 
/ tw ls indicating danger, whik 
t thr ( ign l will be it cleat id 
{ listant s I will be at cautio At G 
in both signals will t clear, so 


action is as follows: The 
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that a train in the block FG going east 


and following the train in ‘the block J K, 


they remain separated as 
travel at full 
however, the train in the block F G should 
the block G H before 


the train in the block J A had passed be- 


as long as 


shown, could speed. If, 


by any chance enter 
yond the signal at A, the engineer of the 


following train seeing the cautionary 


board at signal 47 would slow down his 
train, keeping it under control, and would 
continue at slow speed until he had com- 
block H J and 


pletely traversed — the 


reached the signal J. 


time the the block 
JK has made up its lost time, the 
at J 
train is only 
signal at J 


If by that train in 
signals 
will both be at clear, or if the first 
two blocks ahead, the home 
and the distant 


just as at H, 


will be clear, 


signal will be at caution, 





FE. electric locks. 


engineer of 
still 
reach 


Under these conditions the 
would 
should 


signal pole where beth signals 


the following train proceed 


with caution until he some 


FIG. 4. DETAILS OF MECHANICAL INTERLOCKING 
(", sliding cross bars 
), longitudinal sliding bars from levers 
this one, the signals at B will both be in 
the “clear” position; that is, showing the 
signal board in a diagonal slant The 
signals at C will both, however, stand out 


are at clear, 


as at G, when he would be again per- 
mitted to put on full speed. 

As said, in an automatic system these 
signals are entirely automatic in their 


operation and are controlled 


hort 


through the 
low-voltage current 


circuiting of a 


from one rail to the other by the train 


wheels and axles. In walking along a 


ulroad track controlled by automatic sig- 
nals the between the rail 


bonding W ires 


joints are very easily seen and it is these 
bonding wires 


the re¢ lay 


hat carry the current back 


when the tracks are short 


circuited by a train, to control the main 
current which operates the signals 

have any con- 
and it 


which is represented 


The towermen do not 
over these automatic 


trol 
! 


is this type of signal 


signals, 
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by the unshaded flags on 


bridges 


open or 
shown in diagram of Fig. 2 


SEMI-AUTOMATIC SIGNALS 


Now, 





the 


as to the semi-automatic signals: 


wheels over the rai! 
and a red ball indicator drops in the tower 
announcing the approach of the train. If 


at 
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this 


time 


all 


of 


MACHINIST 


causes a bell to ring 


the 


switches 


on 


track 


2 are in proper shape to receive a train, 








FIG. 5. BACK VIEW OF 

1, electric 

BR. solencid of ele« 

(. electric lock 
I l , t , > wnt tr n } 
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the 


that 
at full speed, knowing 


moves to clear, so approaching 


train can come on 


that at least two blocks in advance are 


free from obstruction 

As soon now as the towerman ha 
changed these signals to clear and the 
train has entered the block past the dis 
tant signal, the action of the wheels on 
the rails short circuits the low-voltage 
current to operate the relay in the towe1 
which in turn throws in an electric lock 
on the signal lever in the tower his in 
turn throws a system of mechanical locks 


between the levers so that switch con 


no 


necting with track 2 may be changed 


while the train is approaching This is 
that protecting influence which is ever 
coing on ahead of the train If it wer 
not for this locking influence, the tower 


man might see fit to cl his mind and 
think that h 


of the 


ing¢ 


abl to 


might turn on 


switches for moving a switch e1 
: 
' 


gine, for instance, before the approaching 


train arrives Phis, wever, he is ab 
solutely prevented from doing after th: 
train has entered the second previous 
block under a clear signal, by the action 
of these automatic electric and mechanical 
locks 

One thing the towerman m d in 
cast of necessity, nd tl it 1s he Cal \ l 
partial motion of the levet throw signal 


32 L to danger, but while this will stop 
the train, the towerman can still in n 
way alter any of the switches on track 2, 
so that if the engineer were unable to check 


his speed in time to obey the signal, his 
passiag over the switch zone would not 
imperil the ifety f his trai his is 


t eliminate the poss 


switch directly in front of 


which has so often been done by a rattl 
brained towerman, resulting in the de 
railing and overturning of a train 
These swit es W remal ke lrig | 
] ntil the 1 passed | ymnd 
switch zot hat i passed t : 
l bridgc , ‘ +3 , 
nal at the west When the t1 
has rt hy, } Ot , , ] 
eeleace fi wal , oe ver 
+7 hi , + 
() \IINUTI Si NDS | 
) \K 
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a \\ t ’ 
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tHE WorKS 


Now as to the throwing of the switches 


and signals by compressed air and elec- 
tricity In the tower there is a long 
counter or case, not unlike the show cases 
so familiar in stores In front of this 
case there are twe rows of short levers 
which may be swung by hand through an 
ngle of approximetely 90 degrees rhe 





xes of these short levers extend di- 
ctly into the front of the case and by 
means of bevel 2vears each one of thes¢ 
levers rotates an clectric commutator at 
the back of the case upon which there are 
numerous copper bands and contact points 
ewhat like the inside of a trolley car 
troller Rotation of e contactors 
ses the making and breaking of va 
s electric) circuits which perate 
g e] Vs kK go 1 place ) mu 
iple swit whi i rn control other 
ectric circuits going to the pneumatic 
vlinders he swit and signals 
l ng the tracks 
Signals are mov yy an air cylinder 
dl y genetic \ ‘ B the 
verati f signal er in the we! 
itable el ic ( I nts at s I ut 
\ cl] pe t He gnet \ ilve n the 
vl 1 det I sig] caus ty ( Ir 
flow to the cylinder and throwing tl 
enal l | signals so mad 
t the ( gravity ( vill 
ke tl t 11 he lange position 
| ( re 1 f eiec 
‘ é : s ap 
Vill I Lina 1 
tter of P ; sort of 
ngement - e sional 
g ( ver 
g up il the cause of 
g found 
() ly . 1 e 
‘ ( ‘ \ es One f 
é 1d 
s | 
i\ ¢ 
t f he 
l t s switch 
i ( ter 
i 
tT \ 
( t 
) { \ 
¥ 
. P 
. i \ ( 

—— 1 plung 
plungers 
nag 

] from the 

i Wi 
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of the switch cylinder, throwing the switch 


positively over. 


Moves It; 


LocKs 
rEC 
Che 
four 


of t 
l‘irst, 


motion 


things. 


This is caused by the passage of a roller 


front of | 


Chis 
operate, 


Near the 


in a cam 


jaw. causes 
throwing t 


alligator 


IT: 


he 


MACHINIST 


rs 


it 


known 
ll-crank 


switch as 


a be 


he 


jaw 


there 


INDICATES 
ly 
main plunger does 


moves 


a 


It; 


the switch 


s the 


lever 


Is a 


Der- 


alligator 
to 
desired. 
lock 


mechanism which throws a heavy steel bar 


action 


is 


as 


follows: 
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The towerman 


moves the small switch lever in the tower, 


which as before described turns the elec- 


tric commutator directing the electric cur- 


rent through the relays down to the mag- 


netic valves on the side of the pneumatic 


cylinder of the switch, throwing the air 


the 
switch. 


on 


main 


plunger 


and moving the 


Up to the time when the switch 


has made its complete motion, it will be 


found 


that 


the 


towerman 


is 


absolutely 


unable to push the small hand lever over 


to the extreme position. 


He must wait 
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FIG. 6. SIGNAL 
e eviinde 
ill i ‘ 
opening in a cross 
switch and this 
ifte he motion of 
sufhcient to throw 
tiie ther, the on k 
switch either open 
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ut contacts 
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MECHANISM 
c 


iD 


for an 


Insta 


indicating 
distant 


nt with 


lock 


signal 


the 


contact 
contact, 


lever in mid po- 


sition until the switch has been completely 


thrown and locked and the other indica- 


tion circuit completed by the plunger. 
this indication circuit then, when the 
switch has been completely thrown, un- 
ocks the electric lock on the hand lever 
in the tower so that it may be pushed 
over to its final position 

The object of this is that while the 
witch lever is in mid position every 
other switch lever and signal lever con- 
nected with this switch is rigidly locked 
by a system of mechanical cams so that 
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no other switch or signal may be thrown 
to allow a train to enter a partially or im- 
perfectly thrown switch. 

The fourth motion is that of the de- 
tector bar on the switch which will be 
described later on. 


MECHANICAL INTERLOCKS 

This brings us to the system of mechan- 
ical interlocks on the hand levers in the 
tower. Each lever, by means of a small 
quadrant, operates a horizontal sliding 
bar; these bars being in parallel rows 
along the full length of the case. Cross- 
ing over these bars there are numerous 
other bars continuous in some places and 
broken in others. By a system of dogs 
fastened rigidly on to the lever bars the 
throwing of one lever will so block the 
cross bars that certain other lever bars are 
rigidly held by suitable dogs so that the 
levers themselves cannot be moved. Also 
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way position while being thrown as de- 
scribed. The mechanical locks are between 
the signals and switches themselves and 
no switch can be thrown, as already said, 
unless the signal controlling that switch is 
set at “danger” first. After this signal 
has been set to “clear” it is impossible to 
change the switch until the signal has 
been put back to “danger” again. Also 
the signal cannot be put to “clear” unless 
the switch is in the position corresponding 
to the “clear” position of the signal. 
Neither can switches be thrown to con- 
flict with each other, nor signals be given 
te contradict each other. 


THE SiGNats Have It, Too 
It has been said that the indication cir- 
cuit locks the switch lever in a half-way 
position until the switch has been com- 
pletely thrown and that when the switch 
lever is in the half-way position, the me- 


283 

It is this part-way position of the sig- 
nal lever also which allows the towerman 
to throw a signal in front of a train which 
is in the next block, but does not allow 
him to change any of the switches. Sup- 
pose for instance, that when the annuncia- 
tor has rung indicating the approach of a 
train, he gives the train the “clear” signal 
and then finds that for some reason, it is 
necessary to stop this train. He can then 
move his signal lever to the partial posi- 
tion which will throw the signal to 
“danger,” but as the train itself is in the 
neighboring block, what we have called 
the advance influence operates the elec- 
tric lock to prevent the signal lever from 
being thrown to the complete danger po- 
sition. While it is held in the part-way 
position, the mechanical locks on_ the 
cross bars with their dogs, will prevent the 
changing of any of the switches in front 


of the train 











pneumatic cylinder. 
magnetic valves. 


~ 
~~ ae 


by a system of movable dogs carried by 
it 


some of the other lever bars, various com- 
binations may be made so that by throw- 
ing lever No. 1 for example, lever No. 3 
may be locked only when lever No, 2 is in 
a certain position; or lever No, I may be 
locked when No. 2 is in one position and 
No. 3 in another. Almost any combina- 
tion may be obtained with these cross bars 
and dogs, both movable and fixed, and a 
whole series of interlocks may be ar- 
ranged so that when certain levers are 
moved in connection with certain other 
levers, still others are locked in certain 
positions. 

Thus it will be seen that the switch and 
signal levers are controlled by both elec- 
tric. and mechanical locks. The electric 
locks hold the signal levers and these in 
turn mechanically hold the switch levers 
from being moved when a train is ap- 
proaching. This we have called the ad- 
vance influence Also the electric locks 
operate through the indication circuit 
when a switch or a signal is in the mid 


FIG. 7. SWITCH MECHANISM 


E, alligator jaw. 

F, track lock, 

G, indication contacts. 
chanical locks from one lever to another 
prevent any other changes in the switches 
or signals involved, from being made. 
There is also an indication circuit in con- 
nection with the signals. 

When a signal has been set to “clear” 
it cannot be set back to danger in one mo- 
tion of the lever. A double motion sim- 
ilar to that required to move a switch is 
necessary, for when the signal lever has 
been started, the indication circuit causes 
an electric lock to be thrown on the lever 
which holds it in a part-way position until 
the signal has gone to the absolute danger 
position, when the lever motion may be 
completed. The object of this is to insure 
that the towerman does not make any 
other alterations to the switches or sig- 
nals until he is certain that the signal has 
really gone to “danger,” because while his 
lever is in the partial position, ‘it is again 
impossible, due to the mechanical locks, to 
change any other levers controlling 
switches or signals interfering with this 


signal. 





H, rod to detector bars. 
AK, detector bir. 


Detector Circuits AND Bars 
After the train has once entered the 
switch ne its safety is assured by what 
are known as the detector circuit and 


detector bars in connection with each 


s 


switch. As the train passes und 


- 


automatic signal, this signal automaticall 
swings to “danger” to hold any following 


train. It will be recalled that when this 


al ¢ “+ Ino . > } 
signal is at danger after a train has once 
S| i’ , . 
eft the previous block, the switch levers 
would naturally be unlocked, Under these 


circumstances something must be done to 
prevent the switches directly in front of 
and under the train from being tampered 
with. This is the duty of the detector cir- 
cuit and_ bars. The detector circuit 
through the train wheels throws the elec- 
tric locks in the tower to hold every 
switch lever immovable until the train has 
passed 

Detector bars are long steel plates rest 
ing on swinging arms attached to the rails 
of a switch and whenever a_ switch is 


thrown, the detector bar rises up beside 
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the track, distinctly above the rail and 
then drops down again when the switch 
has reached its final position. The ob- 
ject of these bars is to further prevent 
the throwing of a switch under a train. 
As long as the train is on top of the 
switch, the detector bar is held down by 
the wheels of the train itself and the 
switch cannot be thrown while the bar is 
held down. 


No IMPERFECT SWITCHING 


“2° 


Beside some of the switches there is 


% 


also a little box containing what is often 
called the pole changer, but which should 
really be known as the circuit controller. 
Inside of this little box there are the va- 


' 
! 
; 
ao 


wanna t! 


} 


rious terminals of the electric circuits 
leading to the magnetic valve on the sig- 
nal which controls that particular switch. 
The throwing of the switch itself causes, 


— 


4a a OO RR Ne cd | 


by means of a bar and a suitable lever, the 


— 


} 


interruption of the electric signal circuits 


- 


inside of the small box. The object of 
this is to further insure that the switch 


' 


and signal shall agree with each other in 
their position. This little box is used prin- 
cipally on what is known as a facing-point 
switch, that is, a switch which faces the 


- 


direction of traffic. 

It is easily seen that for a train to pass 
ever a switch facing the train, it is ab- 
solutely essential that the switch point 
shall be rigidly against the side rails in 
order to prevent derailing the train. In 








case through any fault in the mechanism 
one of the facing-point switches should 


rIME-THINKING DEVICE be open, say % of an inch, the rod and 
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lever reaching to the circuit controller be- 
side the track would disconnect the elec- 
tric circuit leading to the signal govern- 
ing that switch and this signal would be 
immediately thrown by its weight to the 
“danger” position so that an approaching 
train would have to stop before it could 
pass over the defective switch. 
THe Meat oF THE MATTER 

A summary of all these conditions may 
be drawn up when it is said that any sig 
nal in a “clear” position locks all switches 
involved by means of the mechanical bars, 
cross bars and dogs in the case in the 
tower. The indication circuit electrically 
locks the lever controlling a switch or 
signal during the time that it is being 
thrown and until its complete motion 1s 
assured. This electric lock holds the tower 
lever in the partial position, which in turn, 
as already said, throws the mechanical 
locks to hold all other levers involved 
The detector circuit is operated by the 
approaching train and puts an electric 
lock on the various levers operating the 
different switches in the track so that they 
cannot be moved until the train has 
The pole changers or circuit con- 


trollers insure that the signal and the 


passed 


switch, especially the facing-point switch, 
agree with each other in their positions 
and assure that no signal can be thrown 
to the “clear” position when a_ facing- 
point switch under its protection is not 


tightly closed. 
AN EXAMPLE 

In such a system of switches as that 
shown in Fig. 2 in order to take a train 
from track 4 to track 5, or all the way 
across the system, it would first be neces 
sary to set all approach signals on both 
bridges to the “danger” position, thus un- 
locking the various switches. After this, by 
throwing in series one lever after an 
other, the switches 19, 21, 23 and 25 can 
be thrown to carry the train from track 
4 to track 5 or, if 27 is also thrown, out 
into the Baltimore & Ohio yards. If at 
any time between the throwing of any two 
switches, the signal covering the arrange- 
ment already made in the switches should 
be put to the “clear” position, this would 
immediately lock all the other switches 
having access to these tracks and it would 
be impossible to throw these switches 
while the signal was in the “clear” po- 
sition. For this reason, the signal is not 
moved to “clear” until all the switches 
have been thrown. After this, the throw- 
ing of the signal to “clear” will lock all 
the switches involved, holding them in 
their proper position, while the detector 
circuit and bars hold them, once the train 
has entered the block and the signal has 
again automatically swung to danger to 


protect the train from the rear. 


THe HuMAN ENGINE Driver 
\ll of this wonderful system of locks 
and interlocks insures absolute safety 


from the human failings of the tower- 
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man, but what about the human engine 
driver? Several times the engine driver 
of a limited train has been found dead in 
his cab with his train rushing past signal 
after signal. What protects the passengers 
in this case? Nothing 

This is the weak point and although 
much time has been spent on the subject 
and much money wasted by misguided 
inventors, the steam railroads have done 
little or nothing to automatically check 
the locomotive engineer and it. is his 
blunders and failures to obey which cause 
most of the disastrous wrecks with which 
the new spapers are hlled, 

The problem of automatically checking 
the locomotive man is of the very simplest 
character and much comfort should be felt 
by thousands upon thousands of passen 
gers on the New York City and other 
subway trains. On these systems, not 
only are the switches and signals rigidly 
interlocked and “feol proof,” but if any 
trainman takes it upon himself to pass 
a danger signal a lever in the track, con 
trolled by the signal, will reach up and 
apply the air brake with such vigor as to 
“strap-hanging dividend 
This is not all, for 


throw every 
payer’ from his feet 
not only would the innocent strap hanger 
have to suffer, but the trainman would 
have to crawl under every car to release 
the brake from its rigid grip. With this 
process in mind, it is indeed a_ badly 
muddled trainman who passes a danger 


signal. 
An Indexing Turret Chuck 


By R. STEPHENS 
The sketches show a revolving chuck 
used for boring, facing and tapping valve 
bodies. 3y its use all work is finished, 


at one handling, without stopping the ma- 





tv 


on 


and carrier, which is self-explanatory. 

[he body 4 is made of cast iron and 
fitted with caps BB which are fixed with 
four fillister-head screws. The body 1s 
threaded to fit the lathe spindle; turned 
all over; bored to take plunger H, hard- 
steel sleeve / and indexing plug A bored 
and recessed for chuck jaw O, on 
which the indexing collar RK and ratchet 
S are mounted; tapped for headless 
screws P and Q, hard-steel brushes L 
and M; and squared out to take lever 


and pawl .\ 

The carrier C must slide freely on the 
neck of the chuck and all holes for plun 
gers, etc., must be nicely finished to in 
sure smooth movement 
1¢ hand lever D 


is moved forward in the direction of the 


To revolve the work 


arrow, then back to its original position 
During the forward movement the pawl A 
rides over the ratchet S and the plunger 
H and engages on the beveled part of 7 
This causes it to move forward / and 
this in turn acts similarly on plug K to 
withdraw it from the indexing collar R 
On the return movement of the lever D 


the pawl N engages on the ratchet R, 
thus revolving the work: at the same time 
plunger Hf is withdrawn and allows one 


I 


spring to force back / and this allows the 
other spring to force plug A into the in- 
dexing collar R his locates the jaw 
in the next position 

The chuck jaw is drilled and tapped at 
the ratchet nd to take the clamping 
screw 7°; counterbored for a box kev: and 
recessed so that lat p can be with 
drawn far enough to llow the valve 
bodies to be easily inserted and taken out 

The knuckle nt /: is xed ft the 
headstock \ll wearn e parts are made 
of cast st el nd hardened: / and * 


D, E and O are mild steel 


= 5 





























chine and th 


1 
with each other \ sectional view is 


shown in Fig. 1 with the valve body fixed 


ready for machining; Fig. 2 is an end 
view from the front, id Fig 3 oa 
b k end view s] Wingy the ind le ver 
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sli ] ] vent rotat 
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‘ M both 


bearings for the plungers and stops for 


Hardened brushes and act as 


the springs. Headless screws P and Q 
are to keep out chips, dirt, etc., while QO 
also serves to hold the sleeve J in position. 


Oil holes which also act as vent holes, 
are drilled through these screws. 
This chuck can be used for a large 


variety of work with any reasonable num- 
ber of sides by use of suitable jaws and 
indexing collars. 





The Machinery Trade of the 
United Kingdom in 1908 
—Imports and Exports 


By ArcHIBALD J. WoLFE 
The first volume of the “Annual State- 
ment of the Trade of the United King 
dom with Foreign Countries and British 


Possessions for 1908,” just issued, con- 


tains some interesting figures for the im- 


ports and exports of machinery. The 
British statistics for 1908, as far as ma- 
chinery is concerned, involve an entire 


change in classification, for which reason 


comparative statistics for various groups 
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including railways; ditto, 


agricultural; ditto, pumping; ditto, other 


tives, steam 


descriptions. Prime movers, electrical of 
all kinds; 


movers 


machinery not being prime 


or electrical machinery—agricul- 
mining ma- 
type- 


machinery, not being prime mov- 


tural; boilers: machine tools; 


chinery; sewing machines; textile; 
writers ; 
ers, of other descriptions. 

The total of of all 
kinds imported into the United Kingdom 
for 1908 amounted to £4,552,904 
$22,764,520). The imports from 


value machinery 


(about 
foreign 




















countries were £4,438,331 (about $22,191, 
655 from British possessions, £114,573 
(about $572,865). 

Tons.| VALUE (ABOUT), 

The imports of machine 

tools from the United 

States of America were} 

im 1908..............+....| 798 |£ 99,014) $495,070 
From other foreign coun-| 

ee ee 189 16,494 82,470 
eee | 987 |£115,508 $577,540 











The table of exports of machine tools, 
the manufacture of the United Kingdom, 
to foreign countries and 


British posses- 


sions is given in the accompanying table. 
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are not available, but only the totals of 
imports and exports can be compared 
with those for preceding years. Che 
changes in classification referred to are 
to be welcomed because they afford a 
better insight into the trade im various 
classes of machinery that had formerly 
been merged in larger groups. Thus, for 
instance, for the first time machine tools 


are specially mentioned, and the figures 
for imports and exports of these are now 
given, together with the names of coun 
tries of origin and destination, respec- 
tively 

The old classification of machinery in 
the preceding annual statements was as 
follows: Steam engines, locomotive; 
steam engines, agricultural; steam en- 
gines, other description; machinery not 


being steam engines or electric machines, 


agricultural; sewing machines; mining 


machines; textile machines: electrical 


machines of all kinds. 
lor 1908 the following classification of 
imports: Prime 


movers electri 


ditto, road locomo 


(except 


cal)—rail locomotives: 


Se 18 Hardened 
Headless Screw 


a Pw 
1—- 
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for 1908 (being machine tools shipped to 
the United Kingdom for transport to 
other countries) were as follows: 
Tons. £ Dollars. 

» Pree eee 15 984 4,920 
ee i) 4,263 21,315 
To Portugal celemgal 3 1,322 6,610 
To United States of) 

America 19 5,380 26,900 
To Argentine Republic. 8 1,381 6,905 
To other foreign coun-| 

tries 22 2,500 2,500 

Total to foreign coun- 

tries 76) 15,830 79,150 

To Natal permet 19 1,254 5,270 

To British India..... 6) 2,304) 11,520 
To other British posses- 

sions. . cara 5 721 3,605 
Total to British | 

possessions. ...... 30 4,279 21,395 

= —_ a - 

Total.... .| 106 20,109) 100,545 





EXPORTS OF MACHINE TOOLS OF FOR- 
EIGN ORIGIN, FOR 1908, FROM 
GDOM. 





A Dnil Jig 


Morris GOLDBERG 











By 


| had a cheap hurry-up job to make a 
drill jig for different thicknesses of wash- 
ers, as shown, and could not find a quick 
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\ DRILL JIG 
a . - way to clamp them in the jig without 
VALUE. using a screw till I hit on this plan. 
Using the wedge 4 is old, but I do not 
Dollars Sloss eon e 
—_— £ (in Round think the screw adjustment has been used 
_ ae F sures). before. We used the jig and it worked finely. 
To Germany 58} 10,706 53,530 By simply putting a washer on the pilot 
To France 355} 25,409 127,045 eS . 
To Italy 197| 11.500 57,500 and putting in the wedge 4, then screwing 
To Japan (including . — > > wedge ti 
“ Formosa) 2,477| 110.620 553.100 the screws B up to the wedge tight, I 
To Chile 240) 12,340 61,700 drilled that lot, then set it in the same 
lo Brazil 318) 16,340 $1,700 , 1: 
To Argentine Republic. 470 23,868 119.340 Way for other thicknesses. 
To other foreign coun- 
tries 1.275 69,036 345,180 
- nanan In an interesting paper presente ; 
Total to foreign coun- : ‘ . 5 E intl presented before 
tries... 5,390 279,819 1,399,095 the American Society for Testing Mate- 
To British South Africa) 69| 4.543 99745 Tials covering the corrosion of basic open- 
To British East Indies.| 1,465} 69,491 347,455 hearth steel. ; ; f five s Ss ow: 
To Hong Kong 187 9,576 47 SSO - teel, _ Ne ae samples — 
To Australia 652) 29,791 148,955 cited which contained the following 
To New Zealand 213) 13,130 65,650 | ¥ oe 
To other British posses- amounts of manganese: 0.07, 0.12, 0.16, 
sions . 207; 10,031 W155 9.24 and 037 per cent. The carbons 
Total to British pos- ranged from 0.04 to 0.06 per cent., and the 
sessions 2,793 136,562 862,810 P 
sulphur and phosphorus from oo! to 
Total 8,183 416,381 2,801,905 





EXPORTS OF MACHINE TOOLS, DURIN¢ 
1908, MANUFACTURED IN THE 
UNITED KINGDOM. 











The exports of machine tools of foreign 


manufacture from the United Kingdom 





0.018 per cent. The fencing made from 
the above wires was put up in September 
1908 An made recently 
showed that there was practically no dif- 
ference the of the 


examination 


in corrosion various 


samples. 











Yo. 


ed to 


rt to 





llars. 
4,920 

1,315 
6,610 


6,900 
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Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE PAY FOR USEFUL 


Boring Fixtures for Bench Lathe 
Heads 


The accompanying drawings will give 
an idea of two methods used by two large 
firms for boring bench-lathe heads. The 
first fixture, illustrated in Fig. 1, is de- 
signed to be used in conjunction with the 


ball joint D, cushioned by the spring FE 
and nut. The piece B has two projecting 
ledges bb which support the standard bed 
F, as shown in the drawing. On this bed 
are clamped the two false heads GG and 
the head to be bored G’, which is shown 
in dotted lines. The cutter bar H is sup- 
ported by the false heads and has two in- 


serted cutters Ah, so spaced as to act on 
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IDEAS 


regular lathe feed is used, the head to be 
bored being retained in position by means 
of a stop / lo accommodate different 
sizes of heads, there are different standard 
beds and false heads made which are in- 
terchangeable in the piece B 

In Fig. 2 is illustrated a self-contained 
fixture consisting of the casting 4, which 


is bored out to receive the shell B, which 
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engine lathe, while the second is a com- 
plete machine in itself, as shown by Figs. 
2, 3 and 4. The principle remains the 
same in each, that of supporting the heads 
on a standard-size bed, and boring out 
with a cutter bar supported by false heads 
of standard distance between center of 
bushings and ways 

In Fig. 1 the casting A supports the 
piece B by means of the shaft C and the 
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FIG, 2 


LATHE HEADS FOR BENCH BORING FIXTURE 
both uprights of the head at once. These 
cutters ih are adjusted and clamped in 
position by the set screws, as shown. The 
fixture is mounted in place of the tool 
post on an engine lathe, being clamped in 
position by the T-headed nut J. The 
cutter bar is driven by the lathe spindle 
by means of a long bar with a taper at one 
end and universal joint connecting with 
the cutter bar at the other end. The 


American Machinist, N.Y. 


two bushings 


is in turn bored out for thi 
bb carrving the drive rod ( Between 


the forks 1 of the casting 4 is the worm 
wheel D, which is actuated by the worm 
E. and drives the shaft C, a square key, as 
shown, allowing the shaft to move for- 
ward while rotating at the same_ time. 
Another worm wheel F and worm G 
drive the pinion // mounted on the shaft 


h. This furnishes the feed for the cutter 
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In order to facilitate rapid setting 


and manipulation of the cutter bar after 


it is coupled to the drive shaft C 


(a uni- 


versal joint intervening), a friction clutch 


] 


loosening 


be 


1¢ 


is 


readily 


t 


section 


saorht 
t 


rigi 


ner, and the cu 


irranged 


handwheel / 
moved 


so that by tightening or 
the shell B may 
to any position or 





AMERICAN 


A Planer Job on the Shaper 


MACHINIST 


The 


accompanying halftone will no 
doubt prove of interest to some of your 
readers. The stunt was how to plane the 


ends of some long support castings, which 























tached solidly to 


of which 


rhe 


il. 


clamped upon this bed in t 


tter 





the bx d casting, 


a cross- 


is shown in the view to 
heads to be bored are 
he usual man 


} 
De 





‘ 
like 


ris supported Dy the 


false heads shown in Fig. 3, and arranged 


similarly to that deseribed in connection 
with the first fixture. The cutters are also 
arranged as described before Chis ma- 
chine is made large enough to take two 
heads at onee, and the four cutters are 
placed as in Fig. 4, 90 degrees apart, to re 
duce as much as possible any tendency to 
spring. The screw L, Fig. 2, keeps the 
shell B from turning, and by removing 
this screw and the cap WV the shell B and 
driving shaft | in be easily withdrawn 
for cleaning and oiling 
Springfield, TI F. W. B 

















clamped so as to travel only at the rate would ordinarily require an _ open-side 
of speed determined by the worm and_ planer, or a planer with the housings set 
wheel. wide apart. All of our large planers had 

The shell B, of course, has rack teeth work enough ahead to keep them busy for 
its entire length, and not for a short dis- several weeks, so the foreman figured that 
tance only, as shown. Casting 4 is at if he cut off the base of the shaper and 
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Fit I FIXTURE FOR BORING BENCH LATHE HEAD 
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got out a special tool head he could do 
the work all right, and was instructed to 
go ahead. 

The Gould & 


Eberhardt, which was originally furnished 


shaper is an old-style 
with an extension base in front on which 
to the 


We cut off this extension of the base, us- 


the outer support table traveled. 
ing a pneumatic chipper for the purpose, 
and then sunk a hole in the concrete floor- 
ing deep enough to accommodate the end 
of the casting, and lined the hole 
Care taken sinking this 
hole, to leave concrete enough on the one 


with 
wood. was in 
side to still use the outer support to the 
table, which proved of great benefit on 
account of the weight of the job. 

We then figured that as the area to be 
planed on the casting was not very great, 
tool side 
which we had on another shaper would 


a special head with traverse 


be just the thing, and the exchange was 
This our 
rigidly supporting the casting at the bot- 


accordingly made. enabled 
tom of the hole, and by using straps in 
the the of the 
table, the whole job was held very rigid, 
and the 
good shape. 

A 


slots in side 


regular T 


work was turned out in very 


is 
In this 
it is shaped by the blacksmith so that the 


.n ideal gooseneck spring tool 


shown in the toolpost. forging 
cutting edge comes back of the center line 


of the tool, and, therefore, has a tendency 


to raise away from the work instead of 
gouging in should any hard spots be 
struck in the casting 

Newark, N. J. C. FE. HoueGate 














putty. 
once trying, no shop nor anvon 
ccasion pour babbitt will bi 
it C. A. MArRKLE 
sutawney, Penn 


\ PLANER JOB 


ON 


THE SHAPER 
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A Motor Cycle Knife Grinding 
Outfit 


The South Carolina man’s use of his 
iutomobile for a portable farm power 
lant, described on page 624, is very in- 
enious, but I should imagine would be 
rather wearing on the engine parts. A fel 
low in this city also has a clever rig. 

He belongs to the profession that has 
given us the handy expression “a tinker’s 
lam” (a term frequently used in mechan 
cs but not defined in the AMERICAN Ma 
HINIST hand book), that is, he is a tinker 
‘nd goes from house to house on re- 
pair work, the bulk of which consists in 
erinding knives and scissors. ‘Ihis man 
purchased the latest model motor cycle 
and attached his grinder to the front post 
\ belt, pulley and clutch connect it to the 
driving gear, so now instead of carting a 
grinder on his back, he can be seen 
steaming slowly along with the customary 
signal going. When a customer hails 
him he has only to drop the wheel sup 
port, get back on the seat and do the 
job. If business demands it, | expect to 
see him add a jewelers’ lathe. and possibly 
a drill press to his equipment. 

Ratpw W. Davis 

Rochester, N \ 


A Power Stud Driver, with 


Automatic Release 


It is surprising in these days of keen 


competition that so much stud driving 1s 
done by hand, and this after the holes 
have been machine tapped, where 


studs could have been driven home in a 


fraction of the time it takes to do it by 
hand. 


The cuts shown herewith illustrate a 


simple and efficient stud driver for the 
radial drill. It was made about eight 
years ago, has been in continuous use 
without the slightest mishap, and has 


saved its cost hundreds of times over. 
is the steel Morse taper shank, fitting the 
spindle. It has a square thread, 34-inch 


lead, cut on the bottom, as shown B is 


a case-hardened steel box for driving the 
studs home, shown also in Figs. 4 and 5, 
threaded on the top to be a nice easy fit 
on .. C is a case-hardened steel driving 
cotter, passing through 1, which, 
working conditions, drives B by coming 
in contact with the two milled faces D DD), 
in Fig. 4. 


to the correct depth 


\s soon as the stud is driven 
the machine is re 
versed, and the cotter swings through the 
arc /:, coming up to the two faces 

and thereby raising the bottom end of 
about 1/16 inch clear of the end of the 
stud. This is an important feature, as 
there is no tendency whatever to slacken 


the stud back. G is a bronze piece driven 


AMERICAN MACHINIST 
tight into 4, and cupped out slightly, as 
shown dotted in Fig. 2, which prevents 
marking or damaging the stud ends, while 
being driven. H is a recess at the bottom 
of the threaded hole for the stud, which 
makes the studs easy to enter while the 
machine is running. / is a pin hole in the 
shank to prevent the studder dropping out 
when feeding down. 

In operation the machine is started, the 
stud being held in the hand and run into 
Bh. The spindle is then brought to posi 


tion over the hole, and fed down by the 
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\ POWER STUD DRIVER WITH AUTOMATIC 


lever to full depth. When reversed, the 
thread on the stud will shove the spindle 
up itself witheut the operator attending to 
it. Of course on a machine not fitted with 
a lever feed it wot 
this studder, as it has no compensating 
device fitted to allow for a_ screw-feed 
spindle, and stripped threads would be the 
result, but all our machines are fitted with 
lever feed, so we have experienced no 
trouble in this respect. 


Newcastle, England. J. 


Crospy. 
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Worm Gearing Troubles and the 
Remedy 


Two cases of worm driving have re 
cenly come under my notice which | ven- 
ture to think will prove interesting to 


your readers 


First Cast 


\ steel worm 11-inch pitch diameter, 


2'2-inch_ pitch, single thread, running 
at 250 revolutions per minute, driving a 
7o-tooth wheel, wore out the latter in 2 
years Che wheel was cast iron and re- 
quired 25 brake horsepower to drive un 
der load The machine only ran inter- 
mittently, say about 6 hours per day on the 
average [he worm is fixed at the bottom 
and lubricated with grease, both worm 


and wheel being covered to protect them 


SECOND Cast 


> 


\ steel worm 6-inch pitch diameter, 2 
inch pitch, single thread, running at 700 
revolutions per minute, driving a 34-tooth 
wheel fitted with phosphor bronze rim, 
worm tixed at bottom and completely 
covered in with cast-iron case, the bot 
tom half of wheel running in thick oil 


which is carried up to the worm 


yy the 


lhe worm gets very hot after 45 min 
utes’ run when tl brake horsepower de 
veloped Is 25 inderload So tar as the 
writer can judge the pitch line velocity 1s 
too high and a better job, perhaps, would 
be made by introducing say a two or three 
worms in 


, 
to one reduction before th 


both cases, with a corresponding increase 
in the leads of the worms, but on this 
point | would invite the opinion of your 
readers. Also what would be the increased 


end thrust on the worm shaft and how 1s 
it calculated: 
Co Town, Ireland J WHILSON 
|The fundamental defect in the design of 


these worms is that the pitch 1s too small 


in proportion to the diameter, that 1s, the 


pitch angle is too small The speed ts 
lso hig! Itheugh in the rst case not 
much beyond recorded cases oft successful 
practice with correctly designed worm 
gearing doing heavy duty The rubbing 
speeds may ‘ educed and the pitch 
angles incre sed at the me time by re 
ducing the diameters of the worms 

Phe ‘rrect principles of worm-ge 
design together with many examples 
from practice were published in these col 
mns in 1898 and. subsequently repub 
lished as N 116 of Van Nostrand’s 
Science Series, which is still in print 

Under these circumstances it Is unnes 
ssary to enter here upon an extended ex 
lanation pri ciples uit in the case rT 
the rst worm, which, as it stands, is 


reasonably near success, it may be pre 
ith entire confidence that it would 


do the work successfully if the diameter 
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were reduced to 5 inches and the pitch in- 


creased to 5 
course, made with double threads. 
In the case of the second worm we can- 


not speak with absolute confidence as in 


the first case, but large improvement 
would be certain and entire success ex- 
tremely probable if the pitch diameter 


were reduced to 3 inches and the pitch in 
the thread be 
ing as in the first case made double. 


In both cases it is contemplated that the 


creased to the same figure 


speed in revolutions per minute shall re 
main as at present, although in the first 
case the speed might be safely increased 
to if the 
changes recommended are We 
the which 
worms are put but in both cases a change 
the the 
shaft will no doubt be necessary in order 


350 «revolution minute 


per 
made 
to 


are 


not informed of uses these 


in gearing which drives worm 
to deliver the proper speed 

Should 
changes we 


Ip. | 


make 


send 


contributor these 


he 


our 


trust will the re 


sults 





Gear Cutter Grinding Kink 


To grind a gear-cutter by hand, that is 


to say without the necessary attachment, 
so that the tops of the teeth will con 
tinue equidistant from the center of the 
cutter is no easy matter, and it is neces 


sary to have some quick and easy means 
of measuring to obtain good results. This 
the 


the 


can be done distance 


of 


by measuring 


from the face of the hok 


the teeth 


to 


tops 
by micrometer. dhis operation 
reeds some care because the anvil of the 
makes only j 
the of 
keep moving it around the hole in the pro- 
of tooth, 
mental to the instrument. To obviate this 
the 


(which 


micrometer two points of 


contact with face the hole and to 


measuring each is detri 


cess 
in sketch, 
to suit the hole in the cutter 
this 
anvil of the micrometer. 


I made an attachment, as 
was 
the 


a piece ot 


ene inch diameter in case) and 


I cut 
1 inch cold rolled steel about inch long, 
afterward sawing it through the center of 
the section, thus making two semi-circular 


pieces ; one of these was faced true across 


\ 


_ . =. j 
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ATTACH MENT FOR MICROMETER FOR MEASUR 


ING GEAR CUTTER TEETH WHEN 


GRINDING 
the diameter, also parallel with the hori 
zontal line, taking care that the thickness 


of the piece and the thickness of the anvil 


end of the micrometer together meas 
ured not more than 1 inch. Using this 
face as a base, a hole was drilled about 


0.002 inch larger than the diameter of the 
anvil of the 2-inch micrometer 


Obtaining a piece of drill-rod which 


inches—the worm being, of 
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would be a driving fit in this hole, one 
end was faced true and a piece cut off 


about 
of the 
foremost, t 

thus 


hole ; 
end ) within 1 
The 

off 


leaving a 
of 
with the curved surface. 


base. recess 


end was, course, rounded 


micrometer anvil the piece now forms a 


solid and effective measuring base. 


E. W. H. 


Leicester, England 





Spring Device for Limited Space 


The accompanying cut illustrates a way 
in which a limited space for a_ spring 
may be made available for a greater sepa- 
ration between the parts connected than 


is generally considered advisable for any 
spring as commonly arranged with it, a 
of 


three 


possible 
for the 


inches being 


of 


movement tive 


with only inches space 
spring 

A slide a is three inches long and has 
if It 
stationary part travels toward 


movement of tive inches. abuts the 


b before it 


port Dy Dd por 
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\ SPRING DEVICE FOR LIMITED SPACE 

the right. The tension spring ¢ is fast to 
b and is three inches long, its opposite 
end being fastened to the center of th 
plate d. This Spring can be safely ex 
tended three inches. Over the spring c 
and abutting the outer edge of the plate 
d is an open or compression spring e¢ 


whose opposite end is located against a 
flange in a. This spring is three inches 
open and will close down to one inch. 


the 


right two inches before the spring e 


In operation slide a goes to the 


1s 
d, 


stronger 


compressed tightly against the flange 


whereupon which is 


the 


1 


inches to make the total] 


spring ¢, 


than c¢, will extend remaining three 


of the five inches 
W. ARMSTRONG 


required GEO. 


Norwich, Conn 





A Belt Shifter 


The disadvantages of the common 
fixed-finger belt shifters are well known: 
especially the injury done to the edges of 
belts by the rubbing action against the 
fingers, and particularly to cotton belts 
To remedy these defects a belt shifter 





1/32 inch shorter than the length 
this was pressed in, faced- 
32 inch of the 
other 
level 
Slipped over the 
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shown by the accompanying engravin 
was devised. Referring to the engravins 
A B,! 


are leather-covered rollers loosely fittin 
on spindles H H and free to turn on ther 


is the cross-section of the belt, 


Springs are indicated by C and D whos 
tension can be regulated by the lock nut 
/ and J. 

At F is a cross-section of the operatin; 
handle, fulerumed below and connected t 
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SHIFTER 
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\ BELT 


the sliding bar A which carries the shifter 
At 
GG are the stop pins to limit the travel 
of the shifter. 


and slides in suitable guide pieces. 


When the belt is shifted, as shown by 
the arrow (1), the right-hand side of the 
belt touches the roller B; and as B, turns 
freely on its spindle the rubbing action on 
the belt 


of shifting continues the springs CC ar 


is minimized. As the operation 
extended and the springs DD are com 
pressed, the system is in balance and all 
jumping or vibrating of the belt is don 
away with. Thus the belt is shifted easily 
and smoothly. If the belt is shifted as 
shown by the arrow (2) the same effects 
are produced. 

This shifter was designed by Mr 
Famino and has been modified and used 
by me with good results. 

A JAPANESE ENGINEER. 

Tokio, Japan. 





Adjusting Slitting Saws to Prevent 
Breakage 





When slitting metals with very thin 
circular saws it often happens that the 
saw sticks, and breaks sometimes with 


dire results to the job. 

Here is a little kink which I have found 
excellent to prevent thin saws from break 
ing. In slitting, say a small spring chuck 
or similar work in the milling machine, 
I place the saw upon the arbor, to run in 
the same direction as the nut screws on 

Then by tightening the nut very lightly 
the saw pushed to its utmost 
efficiency ; for if the saw should stick, the 
nut on the arbor will simply come loose 


may be 


and allow the saw to slip between the 
collars. 

With little the nut can be 
adjusted to a nicety either with the hand, 
as in the case of extremely thin saws, or 
with a wrench for saws which are a little 
heavier. 


a practice 


This is a matter of judgment 
for the one using the saw. 


New York. L. W. CHArRLEs. 
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iscussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE PAY 


Old Machine Tools 


I have just read with much interest 
Mr. Dixie’s article on the Phoenix Iron 
Works, on page 1010, Part 1, Volume 32, 


and it brings very vividly to mind my 


early days. There are several things in 
this article wherein I think Mr. Dixie 
has been misled. 

First, mention is made of Samuel Colt 
as reputed to have been the first to make 
revolvers with interchangeable parts. This 
may be true so far as revolvers are con- 
cerned, but guns and pistols were made 
with interchangeable parts before this time 
by Whitney of New Haven, and Simeon 
North of Middletown, Conn. Before the 
being, duplica- 


milling machine came int 
tion was obtained by jig 
jig is supposed to be the invention of 
Selah North, a son of Simeon North. 

As to the origin of the milling machine 
[ have heard that question discussed many 
times years ago, and have always under- 
steod it lay between the Whitney shops 
at New Haven and the North shops at 
Middletown. As a boy with something of 
a mechanical turn | took as much pleasure 
in being around shops as I did in the 
usual boy’s pastime. | frequently spent the 
Saturday half holiday in 


whole of the 


t] 
tl 


1ose shops \Mly tather was employed 


there. I distinctly remember the milling 


machines in the North shops as early as 
i850. I have in my possession a breech 
loading gun made by Simeon North in 
1849, one piece of which required no 
subsequent finish after the milling. The 
piece plainly shows the cutter marks.  ] 
also have a pistol made by North in 1827. 
This compares somewhat unfavorably as 
to workmanship with the gun 

Now as to the Robbins & Lawrence idea 
of running cutters in a lathe with fix- 
tures on a slide rest, if thev ever had 
such an idea they abandoned it before 
they moved to Hartford in 1852-3. My 
father was one of the first employees at 
the Robbins & Lawrence Hartford works, 
and much of my time as a bov was spent 
around these shops. Shops were easier 
of access then than today. There were 
plenty of milling machines there for those 


days. 
In 1861 T went to work at the Sharp 
shops running milling machines. One 


of the machines T ran had been slightly 
altered to adapt it to a special cut. In 
the early 80’s, having started business on 
my own account, I found myself in need of 
a milling machine. Cash was a scarce 
article, no great accuracy was required, 


and | naturally looked around for som« 
thing cheap. By mere chance [| ran 
across, among a lot of second-hand junk, 


this identical machine which | had run. 


as a boy; recognizable by the early altera- 
tion. We still have this machine, and to- 
day since reading the article by Mr. 


Dixie 1 went into the factory and on the 


machine found the name plate which is 
shown in the accompanying half-tone. The 
machine is so located it cannot very well 
| | = nd_alterati | . 
Bi photographed, and aiterations nave 
been made so it does not look just like the 


s still in service, 


original. This machin 
and gets along very well on some classes 
of work. Robbins & Lawrence moved 
to Hartford in 1852-3, and, while the shops 

Windsor 
shops running (they were already building 
Windsor) until the 


complete and rea 


there were building, kept the 
the Sharp's rifle at 


Hartford shops wer 








NAME PLATE FROM OLD MILLING MACHINE 


t mov into, which 1 doubt accounts 
for the date on the name plat 

I think this disproves the idea that the 
milling machine as designed by Pratt was 
inspired by the idea of doing milling on 
a lathe. Everyone familiar with the birth 
of the Lincoln machine understood it to 
Robbins & 


ind it was certainly a 


be an improvement on_ the 
Lawrence machine. 
decided improvement. Many Lincoln ma- 
chines were ia use at the Sharp shops 
when I worked there They were, as 
Fig. 2 on page ror shows, substantially 
as built today, except as to weight. The 
great improvement on t 
Lawrence machine was in 
carriage The Robbins & Lawrence ma- 
*hine had a rack and pinion feed, and in 
starting a cut of any depth it was neces- 
sary to hold back on the handwheel of 
the pinion shaft, after the feed was thrown 
in, until the cut was well started: the 
chatter being such that one might expect 
to see it turn turtl 

We also had a milling machine at the 
Sharp shops called the Baldwin machine. 
Just where it got its name I never knew. 


It was designed by one Howe who was 


FOR, THESE 


ALSO 


employed by Robbins & Lawrence at 
Windsor d was built there, certainly, 
as early is 53 In those days we badly 
needed something which would cut a 
spiral-toothed illing itter. This ma 
ching Was 5 Sur cted that a pall of 
index centet1 held 1 the vise of the ma 
chine could be elevated at one end and 
depressed at the other; and swung around 
at an angle with the spindle, so as to get 
an oblique cut on the blank. This gave us 
1 cutte whi e entire length of 
tootl did not. strike the work at once. 
[here was, of course, just one point in 
the utter where the tooth was correct 
n shape t it wa nu better than a 
straight tor t] here was weight enough 
in this machine to make three or four 
brown & Sharpe universals, which came 
on ‘ rk ibout this time. 

Phe index 1 hi lig. 11, page 1010, 
Was a good ] d there are many 

Ings ¢ ( ( dern machines 
whicl lone s well and 
q ick] this 1 ( [ wis] | iad 
lust < h i qt it¢ sure 
this ne d it rigin in the Robbins 
& Law W ine shops, in sub 
stantially the esign as illustrated 
and not in tl Lincol hops, as might 
be inferred fro1 \l1 Dixie's article. 
The machine as built by Lincoln was 
stronger and heavier, and on somewhat 
different lines from those built in Wind 
sor, the frame especially being of bet- 
ter design and mu c] vier These ma- 

mes wel ] t at the S] rp 
work n Hartford during the earl 
6.8) 

Robbins & Lawrence al built a multi 
ple-spindle drill at the Windsor shops, 

d later tl were built at Sharp’s in 
Hartford; al identical with the cut, Fig 
8, page I S e were built with two 
gangs of spindk 1 a single column, 
thus econ ing This w the 
des en of MM | yre ( 

The lathe, Fis j, page 1013, was in 
use at the Sharp work Hartford, and 
we ll sick l thead of anything 
of its kind 


would take the time to 


hunt up the old me vho are still left in 
such places as Windsor, Hartford, New 
Haven, and many other of the early man 


ufacturing centers of the New Englard 
States, I think he could find plenty of ma 
terial for a good-sized and very interesting 
volume regarding what was done ther: 


years ago 


G. MaKers 


Philadelphia, Penn 
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Should Screw Threads Have a 60- 


degree Angle at Right Angles 
to the Helix ? 


Referring to the article by L. E. Dud- 
ley on page 1045, Volume 32, Part 1, | 
would say that his criticism of existing 


conditions in the production of threaded 
work of 
more than 
the 
machine, 
at 


comparative accuracy, deserves 


passing notice. 


Before introduction of the thread- 


milling with its form cutter 


swiveled an angle to correspond to 
the angle of the helix, many concerns en- 
gaged in the making of accurate-threaded 
admitted of 


that when the thread 


parts, the necessity making 
their thread tools so 
was completed on the work in process it 
would make an included angle of 60 de- 
grees, at right angles to the axis of the 
the in- 
of 
the thread-milling machine, the question 


part threaded. However, since 


troduction and almost universal use 


of producing threaded forms which shall 


be interchangeable and of the correct 
form has come up and is yet to be de- 
cided. 

In the use of the thread-milling ma- 
chine, the angles produced instead of 
having the sides as a_ straight surface, 
come from the machine with sides of 
curved outline and the cutter will not 
duplicate its exact form, as the correct 
angle of the thread is measured at right 


angles to the axis and not 
to the 
the 


at right angles 
f the helix of the 
Now 
this principle applied to 


angle o thread as 


cutter is set we. will considet 


the threading ot 
gages. In the first place, the making of 
reference gage 


of 
except in the process of roughing out the 


‘s will not permit the em 


ployment the thread-milling machin: 
thread, so that when it comes to the finish 
the tool 


minimum stock 


Ing, will have a 


single-point 


amount of to remove, 


thereby increasing the life of the tool and 
keeping it in a better condition for ac 

irate work 

From the foregoing, it is seen that the 
production of reference thread gages can 
only be accomplished by the finishing of 
the thread with a single-point tool, made 
and accurately ground with allowance on 
the angle to compensate for the clearance 


necessary for its use 
Mr. Dudley savs that their arrang: 
all ig] 


angle s to the 


ments are made to measure at 


helix at an 
of the 


procedure must take an 


or 
axis equal to the angk 
This 
: ; ‘ 

elaborate and expensive equipment 
kn that e different *h 


to every different d will 


thread 
for we 


t 
pit 


Ww very applied 
produe 
thread 


the 


ame ter 
of 


right 


change in the angel such a 


when measured at angles to 


helix or at an angle to the axis equal to 


the of the lead of 


anel the thread being 


At the factory of Wells Brothers’ Com- 


pany, Greenfield, Mass., has been adopted 
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the device shown in Fig. 1, as a solution 
of 
sults obtained have more than justified 
of 
means 


the measuring problem, and the re- 


its adoption. By careful inspection 


I, it will that the 
provided for measuring the thread is by 


Fig. be seen 


a micrometer having two steel points, 
each of which is ground and _ lapped 
to exactly 60 degrges included angle; 


these points enter the thread diametrically 














opposite each other and by having the 
point a carried by a bar which moves at 
right angles to the center line of the 
spindle b, we can thus obtain a move- 
American Machinist, N.Y, 
FIG. I. MICROMETER IN POSITION TO MEAS- 
URE THREAD 
> tg 
| i. 
paikn 
i | 
% 
x 
bd 
L 
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FIG. 2. REFERENCE DISK USED TO SET THREAD 
MICROMETER 

ment equal to one-half of the pitch of 


the thread being cut and thus permit the 
points to enter 
of 


at right angles to the axis 
the 
ot 


screw or The original set- 


gage. 


ting this micrometer is maintained by 


reference to a standard setting plug which 


is used only for reference. lo show the 
method of measurement, let us observe 
Fig. 2, which is drawing of the plug 
used to maintain the micrometer at the 


standard size 


1 ade, 


This plug is very carefully 


and in finishing tl l 


le angle, a cut is 
made on one side at an angle of 3 de- 
grees from a right angle with the axis, 
the work is then turned end for end and a 
cut made on the other side, thus insuring 
that the included angle will be equal on 
each side of the center. In the first place, 
let us test the disk bv the use of wires, 
which method is in use more or less in 
the majority of factories. We will take 


our standard disk and place in the groove, 


on opposite sides, two wires each with an 


I > 
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equal diameter and very carefully lapped 
so as to be parallel the entire length and 
finally verified on reliable measuring 
machine. our disk with its 
two wires in the angle of the groove, onto 
the of the measuring 
machine, we bring the contact points up 


a 
Now placing 
supporting stand 
to touch the wires and take our reading. 
This reading will be X Fig. With 
this reading as a base, our object will now 


> 


in 
be to find the reading at X, which is ob- 
tained as follows: 

The angle d f e is a right-angle tri- 
angle with an angle Z of 30 degrees, and 
the opposite side, ¢ f equal to one-half the 
diameter of the wire. Having given the 
angle Z and the side e f, to find the side 
d. 
Now 


ef 


~~ sim. angle Z’ 


o=o= @ 
Ss Ss 


anded+e d = the distance from 
vertex of angle to the outside diameter 
d 
this 
NX which will give us the 
measurement at Y in Fig. 2. 

This of 
will following 


of the wire, and adding a distance g 
for the 
total sum 


opposite side, we subtract 


from 
thread 


method measurement 


formula for 
United States form of threads, where 
D = Nominal of gage 


screw, 


give us the 


diameter 


r 


X 
C 


Measurement on micrometer, 
Constant to be subtracted from 
nominal diameter to obtain XY, 
= Number of threads per inch, 


N 


1.5155 


——- 





, 
and 


I.5155 


i 





X=D—Cor—D( ). 
Coming back to our subject in regard 
to the use of the thread-milling machines 
or any method which permits the use of 
tool, the of 
reference gages, we see that imperfect re- 
sults only and to over- 
this | the of 
limit plug-thread gages, following out the 
lines of the American Society of Mechani- 
cal 


a swiveling in production 


are obtained 


come would suggest 


use 


machine- 
screw standard, for we all realize the im- 
of the of 
tapped or threaded work to gages where- 
it much 
that gages, defining this limit, made 
practical the 
definitely be 
the 


‘ontinue the 


Engineers’ report for the 


possibility maintaining size 


in there is no limit and seems 
better 
with with limits 
should 


operators, 


accuracy, 
determined, 
of 


placed 
than 
use of expensive gages after 


ini hands the to 


they have become slightly worn. 


Owing to a lack of definite data on the 
effect of the thread-milling machine in the 
accurate production of gages, T have under 
of 
accurately 


consideration a_ series experiments 
to the results 


produced by its use, and expect to present 


tending show 


them to your readers a 
F 


Greenfield, Mass 


t an early date. 
CHARLES SCRIBNER. 
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Results from a Templet Cutting 
Machine 


On page 870, Vol. 31, Part 2, you de- 
‘ribed a templet-cutting machine by Ph. 
Bonvillian & E. Ronceray. The article 
vas very interesting to us inasmuch as 


ve have had one of the machines for 


bout a vear. The primary object of this 
machine, we understand, was to facilitate 
the cutting of sweeps and templets for 
foundry use, the cutting being done to 
ines. This we have found to be entirely 
insatisfactory, as the chances of run 
ning over the line and spoiling a layout 
equiring from one to three hours’ time 
were too great. 

Herewith is a sketch of a piece of work, 
Fig. 1, which we have done very satisfac- 
iorily on this machine and the method of 
which I will describe. The machine we are 
using isa No.1 size, which will run at 500 
revolutions per minute; just twice the 
speed designated for this machine in the 
This 


ables us to do much better work and a 


manufacturer's catalog. speed en- 
great deal more of it with less wear on 
our punch and die. In this class of work 
where many parts are made of sheet 
metal and required to be finished in given 
sizes and where the making of temporary 
dies would be entirely too expensive, we 
have found this stunt to work out ex- 
ceedingly well and much quicker than any 
other way we could devise. 

The first step in using this machine is 
to make a master templet 3/16 of an inch 
thick of machine steel so that the cutting 
edge of the punch will not come above the 
top of the master templet. The master 


when finished should be carbonized, 
which we have found to be the best pro 
cess as the variation in dimensions, due to 
hardening, are slight and 90 per cent. of 


our master templets are correct withi 
our limit of 0.0005 of an inch after hard- 
ening. This is done so that our punch 
working up and down against the face of 
the master templet will not have a tend 
ency to swage the metal and change the 


shape. We then drill the 


pieces to be cut out and drive locating 


holes in the 


pins through the master into these holes, 
and by setting the punch in the machine 


angle to the work it has a 


at a slight 
master sO 


barely eno igh 


tendency to cut close to the 


close in fact, as to leave 


to file when the punch is working prop 
erly. The punches, which cost but a few 
cents apiece to make, are thrown away 
when dull and the die is taken from the 
machine and reground. The time con 


sumed in cutting out 100 pieces, as show: 
in the sketch, averaged five minutes each, 
saving in time being about $1 for each 
piece. It may seem that this statement 
is exaggerated, but when we take into 
consideration the fact that we cut so 
closely to the form that it took but five 


minutes’ work on the filing machine to 
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finish these pieces, you can readily see the 
advantage over the old method of drilling 
and then filing off the surplus stock. In 
addition to using the machine for “chop- 
ping” out parts, it does all the cutting off 
of sheet metal and saves 90 per cent of 
the number of hack-saw blades formerly 
ised, and about the same amount of time 
cutting off stock. 


fomerly consumed in 


The machine is located near the stock 





Cut started here 





Locating Pins la) Locating 











— 
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MASTER TEMPLET, BLANK AND START OF CUT 
ON TEMPLET FORMING MACHINE 


rack and the workman can select stock, 
cut it off and be back to his bench in the 
same time it would take to carry back the 
extra stock. Another advantage is that 
the workmen like to use this machine be- 
cause it saves them the disagreeable hack- 
saw work and their temper at the same 
time 
While the mechanical work done on the 
construction of this machine is not good, 
yet it is a wonderful time and labor saver, 
and we feel that anvon doing exper! 
mental work where a number of duplicate 
parts are required, or in small shops doing 
novelty work it will be found a wonderful 
adjunct to the equipment 
H. P 


\NDERSON 


Dayton, Ohio 





What is a Good Running Fit? 





On page 75 Mr. Sangster has given 
some very interesting data from makers 
of various lines of machinery regarding 
running fits. Against this I will cite a few 
running fits that have been in my line. 
Take the connecting rod of a horizontal 


engine. It is well known that engineers, 


as a rule, make a fit of their own kind 
if they have a knock on any part of their 
engines. How mucl llowance is . there 
between brasses and crank pin? Answer 
ing this I should s; about 0.004 Incl 
Generally the taper mm the keys 1S f 
inch to 1 foot This is the wav a good 
many engineers get their running { 
They first put a slight coating of red lead 
over the pin, then semble the rod and 


brasses: next they drive up the kev fairly 
] 


tight. The rod is then lifted up and down 
and the brasses scraped until there is a 
bearing all around The brasses are then 


relieved about one-sixth of the circumfer 
ence top and bottom and cleaned off. The 
rod is again assembled ready to run and 


293 


the key again driven in tight; after mark 
ing a line with a scratch awl the key is 
loosened back about 1/16 inch. If lubri 
cated in a proper manner no trouble will 
be had. 

Now we will take an induction motor, 
shaft 


S 


ay about 50 horsepower, with a 


diameter of 2% inches. The gap between 


the armature and fields is about 0.024 


inch The bearings must surely have 


considerably less than this, or after run 


ning a very short time there would be a 


miniature Fourth of July Here, again 


is shown the importance of good oiling 


On loose pulleys I have experimented 


with one having a bore of 215/16 inches 


Wi have 


close fit to the shaft, having to pull them 


bored the pulley out a very 


around the shaft to get them in position 


| have had the oil grooves cut spirally 
the way the pulley ran and again the oil 
grooves cut straight across the bore 

The spiral oil-grooved pulleys have proved 
the best by a good margin, never giving 
I have had 


shafts bored out 


any troubl brass-bushed 
pulleys on 3 15/16-inch 
0.004 inch larger than the shaft with oil 


grooves cut spirally, which gave no trou 


ble; then again, | have others bored out 
the same size with straight oil grooves, 
and instead of one bushing there were 
two with a space between to act as an oil 
reservoir \t times we would have these 


heat up and stick, throwing the belt off. 
Three years ago we had occasion to 
babbitt 1 ISO Dodge 


inches bore, 3 feet 


horsepower friction 


pulley sleeve 4 15/1 


6 inches long. We bal 


i its own shaft and after cooling merely 


ybitted it to a piece 


scraped it to fit. Out of curiosity 1 meas 


ured it and found it varied from 0.003 to 


0005 inch. Up to the present | have not 
heard any mplaint from the oiler | 
presume if | measured it now I would find 
about 0.125 inch difference in size After 
babbitting we cut extra large grooves 
straight across as this pulley had three 
compression grease cups instead of oil 
his pulley is attended to every noon 
time 

Now for 36-inch lathe (a curiosity 
iain ) \fter turning off a large roll and 
noticing no vibration I took a wrench and 
tried the s ews 1 the spindle bearings 
ind found it they were down tight, 
proving that the brasses were locked to 
gether \fter the job was finished I took 
ff the caps, removed the spindle, then re 
placed tl p nd on measuring them | 
found the be ng near the carriage 0.00 
inch larger 1 the spindle, this being 
{ inches diameter; on the other end the 
diameter was 343 inches and bearing 0.004 
inch larger. In conclusion, I will say from 
my experience as close a fit as possible its 
best if proper lubrication is assured, and 
for all high-speed bearings and pulleys 
make provision so that oil can be fed to 


the extreme end of the bearing 
Georce H. Hanpiey 


Newburgh, N. \¥ 
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A Compass for Drawing Ellipses 





The instrument for this purpose shown 
by S. J. P. at page 940, Voulme 32, Part 1, 
is quite interesting, but perhaps the modi- 
fications shown herewith might 
it. 

If the back leg, or the leg that does not 


improv e 


represent the incline axis of the cylinder, 
is made triangular instead of with a point 
ae S. 5. 


triangle being parallel to the pivot of the 


P. shows it, the lower side of the 


will insure that 
the axis leg stands in a plane at 


compass legs, this feature 


right 


angles with the paper, and _ incidentally 


that the instrument will stand alone. 
Fig. 2 shows the back leg, and Fig. 3 

shows the lower bar of this triangular 

framework before joining to the other 


two sides, while Fig. 4 shows one of the 











FIG, I 
FIG, 3 
Cc .% 
kK} 
FIG. 4 ] 
FIG.6 FIG,7 
° D E — 
Cl) ) ) 
FIG.¢ imerican Machinist, N. J. 
A COMPASS FOR DRAWING ELLIPSES 
| er sides of the tria ol he fore joining. 


The back lege could be three 


pieces of sheet metal notched at the ends, 


made of 


wn, and brazed together, or even 


ht answer if the 

used The 

at the midlength of the 

coincide 
] 


ana 1s 


soft solder mig instrument 


was carefully mark shown 
lower bar is to 
” brought to with the 
uood 


point of the 


mayor 
axis pre analogous to the 


back leg as shown by S. J. P. 


In constructing the instrument it would 
be best to make this mark after the in 

iment was completed, by folding the 
legs together and making the mark where 


the axis leg struck the lower bar, the bar 
being marked on both sides 
igs. 5, 6 and 7 show three views of a 


block that is offered as a suggestion for a 


nt for the legs of an instrument of this 
kind TI hole B is for the pivot of the 
back leg, while the axis leg is clamped 


in the hole 4 by the screw C. The axis 
7 


leg is merely a straight round rod with a 
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point at its lower end, and may be 


clamped at any point in the pivot block, 
as it is not necessary that both legs should 
be of the same length. This construction 
also admits of the axis leg being removed 
and easily placed in the lathe for truing 
the point in case it should get damaged, 
as the rod got bent. 

Fig. 8 shows 
the back leg, is made all in one 
and bent at the points D, E, F and 
G. Should it be desired to place a weight 


another construction of 
where it 


piece . 


in the open part of the triangle to hold 
the instrument steady while drawing the 
ellipse, then Fig. 2 would be a better con- 
struction than Fig. 8, as in the former case 
the weight would tend to hold down the 
point of the axis leg, while if made as in 
Fig. 8, the weight would tend to lift this 
point, and thus defeat the object sought. 

WALTER GRIBBEN. 

Brooklyn, N. Y. 





Steel after Quenching 


E. W. 


Volume 32, 


899, Part 1 of 


of peculiarity 


Harris, on 


page 
mentions a cast 


across when case-hardening a 


he Callie 


2-inch mandrel turned from bar steel and 


packed with a number of others. This 
particular one proved to be not hard 
after quenching. Repeated heating and 


quenching in the usual way were without 


. ] 15 . 
any better results, whereas the annealing 


® this particular piece produced the re- 


quired hardness. This fact is very aston- 
ishing, as it is contrary to all practice and 
experience, 

I am 


tioned will soon disappear if 
will try the 


convinced that the mystery 


Mr. 


mandrel in question 


men 
Harris 
with the 

The 
that it 
was turned by mistake from a bar of high- 


spark method when grinding steels. 


sparks of this mandrel will prove 


speed steel or self-hardening steel instead 


of carbon steel. By experience I have 
found that self-hardening and high-speed 
steels become very soft when quenched 


from a red heat in water at 65 to 7o de- 


gTees Fahrenheit, or cooled in other baths 


ther slowly or quickly. 
As the mandrel be- 
came hard by que nching it at the 


above mentioned 
anneal- 
ing temperature, it is evident that in this 
case this temperature was superior to the 
softening 


steel, 


temperature of this 


which, 


particular 


therefore, cannot be else 

than self-hardening or high-speed steel. 
You may find the softening temperature 

of any steel by 


temperatures in water of, 


quenching it at different 


say 65 to 7o de- 
grees Fahrenheit, and the temperature at 
which it be soft may be marked as 


omes 
the softening temperature 


In everyday when 


however. 
steels the 


cooling the 


practice 3 


handling high-speed softening 
steel at the 


wav 


mav be done by 
softening temperature in any 


b 


except 


y quenching in water. My investigations 
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in this matter proved that this cooling ck 
stroys the capacity of the high-speed ste« 
to be hardened. In softening high-spee: 
steels they also proved to me that th 
this kind o 
steels depends only and solely upon th 
peculiar temperature and not at all upor 
the time the annealing lasts. 
are, as far 


softening (annealing) of 


These fact 
as I know, unknown yet, an 
may be very useful 

Max BURMANN. 
Budapest, Hungary. 





Hot Saw as Cut-off Machine 


I have read with considerable interest 


H. Terhune’s article, on page 977, Part 2, 


“The 


have 


Volume 32, entitled Hot Saw as a 
Cutoff Machine.” | had 
teresting experiences with both hot saws 


cutoff 


some in- 


and machines, and in the use of 
work of the 


however, not 


the former for doing the 


latter. | had a hot 


saw running at more than 1500 revolutions 


have, 


per minute, and this perhaps accounts for 
the fact that 
suffered 


when cutting cold stuff the 


saw considerably and required 


frequent regrinding 


The saws are about 30 inches diameter, 


semewhat larger than those used by Mr 


Terhune, and the difference in peripheral 


speed would be somewhere near 5500 feet, 


or a mile, a minute. I found that at t! 


higher speed the condition of the saw was 
not mmpaired to such an extent as at th 


lower speeds. But for various reasons the 


saw could not be run at a higher speed 


than 1500 revolutions, so I was unable to 
experiment further in that direction 

1 found that the bur raised in cutting 
cold stuff with the hot saw was very 


considerable, and was difficult to remove. 
This trouble of bur from 
the work was so great with the cutting-off 
machine 


removing the 


that it was one of the 
factors leading to the abandonment of th 
The and the 
inability to get men to stick to the job 
very long 


pre yper 


machine. deafening noise, 
were other factors, and conse- 
quently we do all the cutting at the hot 
saw after reheating in a furnace. 

Latterly, however, the oxy-acetylene ap- 
paratus has been tried and judging from 
the results obtained, looks like supplanting 
both machines for this work. 


Sheffield, England. M. C. Conan. 





The largest electrically controlled switch 
tower in the world has just been put 
Providence, R. I., on the 
New York, New Haven & Hartford Rail- 
road, according to the Scientific American. 
The with 77 switch 
levers, providing 266 combinations. Elabo- 


into service it 


tower is equipped 
rate precautions are furnished to prevent 
the giving of a wrong signal. The power 
used is taken from the feed wires of the 
railway, but as a precaution two other 
sources of 


power are provided, which 


may be drawn upon in case of emergency. 
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Providing and Using Safety 
Appliances 


The question of accidents in the shop 


and of ways in which they can be pre- 


vented or even lessened, is always of in- 


terest. To the worker whose life is en- 


dangered (with its attendant hardship to 


his family to have the bread-winner re- 


moved, or, worse yet, to have him crip- 
pled so as to not only fail to support, but 
to be a burden on them), it is a vital prob 

; ; 
should wel 


that will 


lem. He, above all others, 


change or safeguard 


come any 


lessen the dangers, and vet we too often 


find cases where he delib rately neglects 


them, refusing to use them when provided. 
A recent instance of this was in a shop 


] 


where a planer hand had narrowly escaped 


death when his helper accidentally moved 
lever at the sic Che firm 


lock that 


occurring 


the starting 
immediately put on a_ safety 


would effectually 


prevent this 


again, and in less than week after it 
happened the man was again risking his 
life in exactly the same way, neglecting 


} 


to use the safety lock which had _ been 


Prov ided. 


There are cases where some excuse may 


this, such 


exist for “taking chances” like 


so-called Safety device 


as the use of the 


materially reducing a man's output and 


consequently his wages, and, in fact, many 


cases of apparent neglect are directly 


traceable to this Few men put them 
elves in danger purposely without som 
pelling motive, but here was a_ cas 
\\ ere Ww I is l S n carel ness I 
it, uld he O1V ¢ 
In some part t t counti very 
strict inspection if T 1 es 18 be on cle 
and much good has resulted, althoug! 


much depends on the individuality of the 


inspector. The death-dealing, unprotected 
set screw is bec ming l ss common, but 
still exists in too many shops where you 
would hardly expect to find it. 

There seems to be a growing tendency 
in many localities to divide the responsi 


bility for accidents by holding the em- 


ployer who fails to provide 


hold th 


a safety ap- 


pliance and to workman who 


fails to use 


one after it is provided. The 
State of Wisconsin is very strict in this 
matter, especially in Milwaukee, where 


there are numerous instances of workmen 


being arrested and fined for failing to use 


safety been ordered 


by the 


appliance that had 
inspector and provided by the em 
pl ver, 

It would seem safe to say that no man 
wants to be injured, and vet we see them 


] 


risks that are intens« \ 


sary in too many cases. 


taking unneces- 
Nor is it easy to 
believe that any employer looks with in- 
difference 


upon the injury of his men. 
Yet we see the menacing set screw and 
have the testimony of a coroner in Pitts- 


burg that a large concern there was only 


brought to a sense of duty by continued 


295 


arrest as witnesses in cases of violent 


deaths. The asserts that 


fatal 


Same statement 


since this has been done the acci- 


dents have been reduced 65 per cent. in 
these 


believable indifference to human suffering 


shops, showing that an almost un- 


must have existed before. 


While 


using safety appliances, this hardly 


some men are careless about 


forms 


an excus¢ them, and as 


for not adopting 


long as such flagrant examples of ap- 


parent indifference as that of the Pitts- 


burg shop cited, or of projecting § set 


unguarded gears and 


le Its, etc... 
well 


, nor won- 


SCTCWS, 


exist, such employers cannot place 


all | oh , 
ali the blame on the other side 


der that the men feel they are looked on 


is part of the machine equipment with 

little thought for health or safety. 
Fortunately Tor I] conce rned, these 

cases ar exceptional and the tendency 


workmen 
is shown in the growing use of guarded 


regular equipment 


of lathes and other tools. There is room 
for improvement on both sides and. as in 
most ther mre blems the he st re sults are 
sure to be obtained by a careful codpera- 
tion between the employer and his men. 
It would even seem better for all con- 
cerned to discharge a man who would not 
use a fet ypliance, on account of its 
effect on the rest of the } p but we ce 

t believe this will often be nee ry 
I they ire red t t the re stalled 
to | | d l t t ( )] wit r to 
evade , 


Murd “ tl rst to extract gas from 
coal and t ly it for 1 ting purpose 

The French | e put i claim on b lf 
Ol their TeLLOow ( mntryman, | ppe 
Lebon, but it is admitted that whereas 
Murdoch Ss dis« vel vas 1 at 1 1792 
Lebon did not d er coal g until 
three years later he Belgians, on the 
ther hand ccording to The EF) eer, 


haert Vache, established that coal gas was 
in reality discovered in 1783 by Jean 
Pierre Minckelers, a Belgian physician. It 
seems to have come about in this wise: 


The Duke of 


thusiastic balloonist 


Arenberg, who was an en- 


», reque sted 


thre Cc pro- 


fessors of the university of Louvain to 

1d a gas lighter than hot air and less 
costly than hydrogen Professor Minck- 
elers was one of the scientists empl ved, 


and he had the good luck to extract the 
gas wanted from coal In the middle of 
November of 1783 the first 


balloon in- 
flated by 


coal gas ascended from the park 
Arenberg, at Heverle, 
Louvain, and _ this 


of the castle of 
near 
1, 


imp irtant event 


as just been commemorated by the com- 


mune of Heverle by a balloon festival 
under the auspices of the Belgian Aéro 
Club 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 





THE 
A Portable Jib Crane 





cut) 


consists of a heavy base plate, a structural 


[his crane (see accompanying 


steel pillar attached thereto and a swivel 


plate on top on which a rotating jib is 
pivoted. A movable trolley is provided 
which supports a block and hook. A 
weight attached to the opposite end of the 
jib balances the trolley and part of the 
load. The jib is stayed by tension rods for 

























































LATEST 


tons, with an effective radius of about 
feet. These cranes are manufactured by 
Whiting Foundry Company, 
Harvey, Ill 


10 


Equipment 





“Rapid ” Cold Saws—Models 
D and E 





The 


nenfabrik, 


firm of Gustav Wagner, Maschi- 
Reutlingen, Germany, has re- 
line of 


cold saws designated as “Rapid”; see the 


cently placed on the market a 


accompanying illustrations. 





















FIG. I. RAPID COLD SAW MODEL D 
the strut, which contains eyebolts for the 
clevis loop by which the crane is lifted 
and transported by the overhead traveler. 


The he 


base plate or structural pillar and is oper- 


isting gearing is attached to the 


ated by pneumatic or electric motor or 
hand power the swinging and_ trolley 
travel are operated by hand power. The 
capacity range is from 1000 pounds to two 














FIG. 2. RAPID COLD SAW MODEL E 


The frame is of the box type carrying a 


heavy head stock, the cutter slide and 


clamping devices. 


The drive is powerful and is through 
double right- and left-hand spiral gears, 
whereby the end thrust of the shafts is 


completely taken up and the pressure on 
the teeth of the spiral gears is substanti- 


ally reduced. 





INFORMATION 


The feed is through stepped cones, a 
worm and worm gear and can be adapted 
to the 
there is an automatic trip at the end of 
the The 
entire length as shown in Fig, 2. 


material and section to be cut; 


slide is supported for its 
Thus 


cut. 


vibrations are prevented. 
A pump supplies lubricant for cooling 


and lubricating the saw blade. This 
blade has inserted teeth of high-speed 
steel. The cutting off time for Siemens- 


Martin steel, No, 3 hardness, is one min- 


ute for a diameter of 4 inches,two min- 


utes for a diameter of 6 inches and four 
minutes for a diameter of 8 inches. 

The Model D machine is arranged for 
belt blade 


diameter and a capacity for round stock 


drive, has a saw 20 inches in 


up to 6 inches in diameter. The model FE 
machine is arranged for motor drive; has 
blade 


has a capacity in 


and 


to 8 


diameter 
stock 


a saw 26 inches in 


round up 


inches in diameter 


Schaap Flame Welding Outfit 











The apparatus shown in the accompany- 


ing halftone was designed for the pur- 


pose of fusion-welding cast iron, alum- 


inum, or the nonferrous metals, with illum- 
inating gas in the form of natural gas or 
manufactured city gas. It is manufac- 
tured by the Schaap Flame Utilities Cor- 
poration, 344 Cumberland street, Brook- 
lyn, N. Y. 

The apparatus consists of the air com- 
that takes a mixture of 


pressor d | gas 


and air at B and compresses it in the steel 
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ottle C under a pressure of from 100 to 
150 pounds per square inch. Working in 
conjunction with this is the small air 
‘ompressor 1) that takes gas and air 
through the pipes at E and compresses it 
in the tank F under a pressufe from 1% 
to 2 pounds per square inch. These two 
mixtures are conducted to the torch G 


by rubber pipes. 

The mixture of gas and air under high 
pressure, from the tank C, is sent through 
the tip in the center of the torch and gen 
erates heat enough to melt and fusion- 


weld cast iron. The mixture of gas and 


air, under low pressure, in the tank F is 


scut through the openings of the torch 
that surround the central nozzle and these 
keep the high-pressure jet in the center 
lit, as well as protecting it from the out- 
side atmosphere 

The torch is composed of five tubes, 
one inside of the other, with a space be- 
tween each for the low-pressure gas to 
come through and burn. In the center of 
these is a high-pressure gas tube, and this 
is threaded on the end so different-sized 
nozzles can be used. With the torch as 
sold, four different-sized nozzles are sup- 
plied, three of which are used for fusion 
welding and one for brazing. Any number 
of nozzles can be used, however, to suit 
the work in hand by simply drilling dif 
ierent-sized holes in the end of eacl 
The cost of the gas used with this torch is 
j 


very small, and no fluxes are used when 


welding cast iron or aluminum 


with Universal Table 


Dnill Press 


Lhe illustration shows a new universa 
or tilting table which is now being sup 


phed by the Robertson Drill and Tool 








NIVERSAL TABLE 
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Company, 1848 Niagara street, Buffalo, N. 
Y., with their 21-inch drill press. <A gas- 
engine cylinder is shown clamped to the 
table which has been swung at the desired 
position so as to drill a side outlet at the 
proper angle. The table can be swung 
into a vertical position and can then be 
turned on its center bearing so as to bring 
any desired portion of the work under the 
drill. As there is almost no limit to the 
way in which the work can be held for 
drilling, many different uses for it will be 


found in almost every shop 





Substantial Screwdriver 


There are few things more annoying 
than to have a screwdriver with a loose 


or weak handle and those who have much 


)7 


=" 4 


three blades of different lengths and 


widths. These are forged from square 
stock so that a wrench can be used if nec 
essary. The sizes shown are 6-, 7- and 8 


inch blades 


Special Double Crank Press 


This shows 
recently designed and built by the FE. W. 
Bliss Company, Brooklyn, N. ¥ It has 


a particularly heavy bed, slide and crown 


special double-crank press 


piece and other parts in proportion. This 
is for accurate cutting and punching op- 
erations extending over the entire breadth 
of wide sheets to be fed through the ma 
chine from front to back, or similar op- 
erations extending over the entire length 
of plates to be laid on the dies. The ma 


chine 1s s arranged that an automatic 




















SUBSTANTIAI 
erecting to do where machine screws are 
used will appreciat the construction 
shown in the accompanying illustration 


This needs little, if any, explanation and 


shows a screwdriver set being manufac 
tured by the Lynn Tool Forging Company, 
260 Maple street, Lynn, Mass. This con 


sists of a very substantial handle and 


SCREW DRIVE! 


feed for ets trom 6 to 10 feet wide and 
up te 10 al ( Ong may he readil t 
tached the teed varving trom Oo to 6O 


inches It may also be titted with knock 


out tor hitting work t the dies if re 
quired 

The safe working capacity of the ma- 
chine is from !00 tons for operations re 
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quiring great rigidity such as those first 
mentioned, up to 140 tons 

Both crank connections are adjustable 
simultaneously by the rotation of a shaft 
the ‘adjusting 


to 


connecting by gears 


screws of liberal diameter An inside 
bearing is provided adjacent to each 
crank to receive upthrust. The frame 


of the machine is sectional, the bed, crown 
and end columns being independent cast- 
ings bolted together and so grooved as 
to relieve the bolts of all to 
pressures transmitted. All the gearing has 
The machine is driven 


stress due 
machine-cut teeth. 
by a direct-connected 10-horsepower, 220- 
volt Westinghouse motor making 650 rev- 
olutions per minute. The flywheel ts 42 
inches in diameter by 6 inches face, and 
weighs 900 pounds. The press is geared 
36.1 and makes 18 strokes per minute 


A French Planer with Ways of 
Peculiar Angles 


AMERICAN MACHINIST 


are the nearest approximation to English 
inches and show it to be practically a 47- 
inch planer by our method of designation. 
As will be seen, the forward and _ back- 
ing belts are on opposite sides of the 
planer, the tight and loose pulleys being 
shown at the top. 

The peculiar feature of the machine is 
the angles used for the ways in the bed 
and on the table. While the total angle 
is go degrees as usual, it is divided so as 
to have the outside angle 30 degrees, and 
the inside angle 60 degrees from the ver- 
This gives a flatter angle, or more 
a flat surface for the inside bear- 


tical 
nearly 
ing, and a steeper angle at the outside, 
which should prevent the tendency to ride 
under a heavy side cut, more effectively 
than the 45 degrees generally used. It 
know how the 
ways com- 


interesting to 
wearing qualities of 


pare with those planed in the usual way, 


would be 


these 


August 12, 1909 


as it often happens that changes which 
may appear to have advantages are not 


borne out in practice 





Pratt and Whitney ‘“‘ Highpower "’ 
Twisted Dnill 





The Pratt & Whitney Company, Hart 
ford, Conn., is just putting on the market 
a high-speed steel twisted drill known as 
the “Highpower” drill. In design it ts 
essentially the same as a drill shown on 
page 490, Part 2, Volume 31, of 1908, ex 
cept that another been 
added to the shank to increase the holding 
power in the socket. It is a taper-shanked, 
twisted flat drill, both shank and 
barrel ground to size; the shank having a 
much shorter pitch fo the twist than the 


convolution has 


with 


barrel 





— 











The accompanying illustration shows 
some of the leading details of a planer 
built by Lomont & Hurtu, of Albert, 
Somme, France Phe dimensions given PRATT 
A 
k ; 
g = 
he 10.5 > 
7 Beaee er ee 
Hows > 
L. i 
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A\NED AT OO AND 30 DEGREES 


& WHITNEY NEW “HIGHPOWER”™ 


PRILI 


Three drilling tests are reported as fol 
Test No. 1, drill diameter 14 
inches; material drilled, machinery steel 
3% inches thick; cutting-speed per minute, 
98 feet; feed per revolution, 0.0145 inch; 
inches drilled per minute, 4.2; number of 
holes drilled, io0. At this point the drill 
was removed and found in practically as 


lows: 


good condition as when the cutting was 
started. 

Test No. 2, drill, material 
drilled, cast iron 3 inches thick; cutting 
speed per minute, feet; feed per 
revolution, 0.0426 inch; inches drilled per 
minute, 14.9; number of drilled, 
211. The drill removed and 
found to be practically as good as when 
the test began 

In a third test a 1-inch drill was used 
in cast iron at a cutting speed of 156 feet 
per minute, a feed of 0.087 inch; drilling 
the 


14-inch; 
127 


holes 


was was 


51.9 inches per minute. This shows 





holding power of the tapered shank and 
strength of the drill 
Large Angle Bender 
The bending of iron or steel bars of 
various shapes often becomes quite a pro 
position unless a shop is equipped for 


it. Estep and Dolan, Sandwich, IIl., have 
brought out a new angle bender on the 


same lines their smaller machine, 


as 
known as No. 3. This has a capacity of 
bending round or square stock cold, up 
to 114 inches, to a right angle, and it can 
flat stock 4X4 
inches, such as hangers used in building 


also be used for up to 


construction 
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Something New in Hydraulic 
Machines 


[he use of steel for frames, cylinders 
and beam in their beam shearing and cop- 
ing machine is the latest development of 
the Watson-Stillman Company, of New 
York. 


BEAM SHEAR 


Is made in two sizes, 15 and 24 inches, 
respectively, and operates at a pressure of 
1500 pounds per square inch in operating 
cylinder, but is so designed that by change 
of cylinders they have a range of from 
1000 to 3000 pounds. 

In shops where the line pressure is lower 
than these figures, the machines may be 
operated through an intensifier. Where 
the work to be sheared varies much in 


























FIG. I. BEAM SHEAR 


sectional area there is an advantage in 
using a variable pressure intensifier, as 
it permits operating at low pressures, and, 
consequently, a saving of power when the 


work is small 


SHEARING KNIVES 

Aside from the steel construction per- 
haps the most unique feature of the ma- 
chine is the design of the upper cutting 
knives, which have decided advantages over 
the solid knives ordinarily used, in that 
they are divided and fastened to hinged 
holders, which allow an added horizontal 
movement to the knives and do away 
with the tendency to distort the work. 

This design of knife effects a saving in 
blades, which are cheaper and have an 


AMERICAN MACHINIST 
added advantage of being more readily 
reground and, when worn below the work- 
ing limit, can be cut down for use on 
smaller. sections, the whole making for 
cheaper maintenance. 

As shown in Fig. 2, the beam is sup- 
ported from underneath and at the sides 
by double stationary knives which conform 
to its shape and form a slot into which 
the upper knives descend 

The lower knives are supported by the 
platen or bolster, while those on the sides 
of the beam are wedged into position, and, 
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which forces them outward as they pass 
in shearing action through the flanges. 
[he cut being continuous it gives a clean 


shear 


OPERATION OF MACHINE 
Fig. 3 is a sectional view of the ma 
chine and gives a clearer view of its oper- 
ation. The beam is placed in position for 
the cut and is clamped in position by ad- 


®, . . . 
mitting hydraulic pressure ipto the auxil- 
iary cylinders forcing the piston down, 


which 


operating the rods control the 




















FIG. 2 SECTION AI 








VIEW OF KNIVES 

















FIG. 4 


consequently, have the machine frame as 
a solid backing. 


SHEARING THE BEAM 


When the machine starts to perform 
its function, the upper knives first pass 
through the web of the beam, as shown 
in View 2, Fig. 2, into the slot between 
the lower knives. As the stroke con- 
tinues carrying the knives still lower, they 
come in contact with the dividing post, 


COPING MACHINE 


clamping wedge on which the outer shears 
are mounted,‘thus gripping and holding 
the beam rigidly in position. 

With the foot lever, hydraulic pressure 
is admitted into the main cylinder, driv- 
holds the shearing 
forcing the 


ing the ram _ which 


knives downward, knives 
through the web of the beam, and as the 
stroke continues the knives are parted by 
the dividing post or wedge, and, swinging 


about the centers OO, pass through the 
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flanges of the beam, as shown in View 
3, Fig. 2. The pressure 1s exhausted from 
the main cylinder by release of the foot 
pressure on lever, and the ram is raised 
in the pull-back cylinder 


position for 


by the pressurt 
and the knives are again m 
the next cut 

[he clamping device or pressure against 
the beam is released by the hand lever, 
which admits pressure below the pistons 
of the auxiliary cylinder and thus raises 
the wedges 

The machine has a wide range of use- 
fulness as the design allows rapid chang 
ing of the knives to cut channels, flat bars, 
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SECTION OF’ BEAM SHEAR 


FIG. 3 
angle bars, Z-bars, and other 
structural shapes, and by removal of the 
cutting mechanism it may Be), converted 


various 


into a powerful hydraulic press. 


HyprauLic Coping MACHINE 


This machine, which has the same steel 
construction, consists of a heavy ‘steel 
beam, as shown in Fig. 4. 

[his beam is operated by hydraulic 
pressure at the rear to concentrate great- 
est power upon the shearing knives in 
front lhe forward end of this beam or 
lever is divided and so constructed that 
bi the 
the right of the machine in Fig. 4, the half 
containing the upper righi-hand knife may 
be thrown out of action and the knife left 
standing at its upper limit 


removal of the pin, as shown at 
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This divided construction permits the 

insertion of a flange or web when it is de- 

sired to shear close*to these parts. The 


jower or stationary knives are bolted to. 


the plates in such manner that those on 
any side may be readily removed without 


disturbing the others 


OpeRATION OF MACHINE 


Through the medium of the foot lever, 
as shown in Fig. 4, working pressure is 
admitted into the main cylinder. This 
pushes the ram upward and transmits its 
power through a_ ball-ended connecting 


rod, as shown in sectional Fig. 5, to the 
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Main Rar 







3—3] Pull-bae 


Cylinder 
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FIG. 5 SECTIONAL VIEW OF HYDRAULI 


OPING MACHINI 


beam, and moves the knives to their low- 
est limit 
The liquid is exhausted from the main 

















A FEW OF THE MANY COMBINATIONS 
OP CUTS 


FIG. 6. 
> 


cylinder by releasing the foot lever, and 
the pressure is thrown onto the top of the 
piston in the pull-back cylinder, and brings 
the shearing beam back to initial position 
The length of lever stroke is adjustable 
through the medium of a screw stop be- 
tween the main bearing and the cylinder, 


as shown im Fig. 5 


GENERAL CONSTRUCTION OF THE COPING 
MACHINE 


The body of the machine is_ heavily 
ribbed along the lines of greatest stress. 
offers a large 
number of cutting combinations, some of 


Its general construction 


which are shown in Fig. 6, and it is 
capable of very rapid change from one 
combination to another 
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This machine is built to operate under 
the same working pressure as the bean 
shear, 1500 pounds per square inch, wit! 
a range between 1000 and 3000 pounds as 
desired 





A Spring Pressure and ‘Knockout 


Device 


By C. H. Brenton 





The cut herewith 
vice used on many forming and bending 


shows clearly a de 








Slot in Stud 





or 


Rub 
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4 SPRING PRESSURE AND KNOCKOUT 
DEVICE 


dies where a pressure pad or knockout is 
used, having a single pin placed in the 
center 

Many dies are made having a _ con- 
trivance of some sort to perform this 
work, made permanent with the die, 
which makes the die clumsy and awkward 
to handle, while this arrangement is efh- 
cient and does not interfere with easy 
handling of the die 

This device can be made in several dif- 
ferent sizes, to suit the work, and as they 
are self-contained, can be screwed into 
place in the die-shoe, when the die is set 
up in the press. 

The sketch shows rubber used asa 
cushion, but a spring can be used in- 
stead if desired 
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1909 


“| The United States Signal Corps Aeroplane 


1, wit! 


oun The Wright Machine That Met the Specifications by Carrying Two Men 
for an Hour’s Flight and Making a Speed of 42 1-2 Miles per Hour 


ckout ff: SPECIAL CORRESPONDENCE 








In Volume 31, Part 2, beginning at } show a three-quarters front and reat be rejected Similarly i bonus of 10 
mage 473, the AMERICAN MACHINIST pre view, respectively Here the machine is per cent. of the contract price will be paid 
sented a number of illustrations of the seen in position upon the starting track, for every mile per hour greater than 4o 
Wright aéroplane, shortly before that time just prior to a flight As will be noted, miles per hour. Before acceptance, a trial 
a de n trial before an official board of the general features of the design are the endurance flight must be made of at least 
nding he Signal Corps of the United States same as those of the machine of 1908. one hour, during which time the flying 
\rmy at Fort Meyer, Va., and described The other illustrations, Figs. 4 to 7 m- machine must remain continuously in the 
in detail its construction and operatiot ‘lusive, are of details comparing the con ir without landing 
The unfortunate accidental wrecking of struction of 1908 with that of the machine 
" this machine, with the lamentable death of which has but recently fulfilled the Gov DIFFERENCES BETWEEN THE AEROPLANI 
C)) Lieutenant Selfridge of the United States rnment provisions OF 1908 AND THE AEROPLANE OF 1909 
— Army, is now one of the best known events The principal difference between these 
in the history of American aéronautics [HE ARMY SPECIFICATIONS two machines is the lessened length and 
During June of this year the Wright As the army specifications have been area of the main surfaces of this year's 
——s 
— > 


























r 

is 

” FIG. I. WRIGHT AEROPLANE IN FLIGHT AT FORT MYER, JULY, 1909 

1- :' 

a Brothers delivered another aéroplane at = met by this machine, it is in order to r machine [he machine of 1g08 was 4! 

‘ Fort Meyer and prepared for the neces state briefly the principal requirements. teet long; the machine of 1909 1s 36 feet 

4 sary trials to meet the army specifications [hese are, that the machine must be d + inches long Che total reduction of 

: This machine differs in some details from signed to carry two persons, having a main plane surface 1s about 80 square teet 

: the machine of 1908, and these differences combined weight of about 350 pounds, and lhe vertical distance between the planes 

: of construction, together with a review of sufficient fuel for a flight of 125 miles. has been decreased from 6 feet 10 inches, 
the successful trial flights. will be treated The machine must be designed for a speed which prevailed in the machine of 1908, 

. of in this article of at least 40 miles per hour in still air to 4 feet and 6 inches. The hight of the 

y and payment will be based upon this skids has been slightly increased, thus 

) THe ILLUSTRATIONS speed: that is, a 10 per cent. reduction bringing the lower main plane a slightly 

: Turning to the half-tones, Fig. 1 shows from the contract price will be made for greater distance away from the ground 
the machine of 1909 in flight during one’ every mile that the machine falls short of when the machine ts at rest 

of the preliminary trials and at a point 40 miles per hour, with a further provision A change in detail of construction is 


near the starting tower, which can be seen that if the machine fails to make a record) shown in Figs. 4 and 5, illustrating the 


1 


at the left of the illustration. Figs. 2 and speed of at least 36 miles per hour, it will stavine of the rear rudder Fig. s shows 











system of guying and 


This change was 


elaborate 
trussing than Fig. 4. 
brought about by the accident of last year 


a more 


in which the tearing loose of a guy wire 
contributed largely to the cause of the 
This change was thus made as 
Another change 
Figs. 6 and 


disaster. 
a precautionary measure 
in detail is illustrated by 
7. Fig. 6 shows the former, single, semi- 


circular steadying vane between the main 


planes of the front control, and Fig. 7 
shows two of these semi-circular vanes 
as they are in the machine of 1909. Two 


were found necessary to keep the machine 
from drifting sidewise while going at the 
increased speed. 

The power plant of this year’s machine 
The 
engine was not injured in the wreck; was 
sent to Dayton; revamped and is now in 


is the same as the one of last year. 
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was 35 feet. The aéroplane went around 


the field 1% times and landed in 
front of the shed. The right-hand 
skid was broken in two places due 


to rough handling. This skid was repaired 
the next day and a flight of about 3 miles 
was made in a wind of 3 miles per hour. 
The time of this flight was 4 minutes and 
15 seconds. The maximum hight was 40 
feet. 

On September 7, a flight of 55 seconds 
was made in a wind of 6 miles per hour 
with a maximum hight of 25 feet; the dis- 
tance covered was estimated at % of a 


mile. 
On September 8, two flights were 
made, one at 9:15 a.m., which lasted 11 


minutes and 10 seconds in which the ma- 
chine circled the field 13 times. The wind 
was blowing at the rate of about 2 miles 
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miles an hour, the field was circled 8 tin 
at a maximum hight of 200 feet. The n 
chine remained in the air 1 hour, 5 m 
utes and 52 seconds. 

On September 11, 
made. During the first the machine circ! 
the field 9 times and was in the air 10 mi 
On the second t 


two flights w 


utes and 50 seconds. 
field was circled 57% times; elapsed ti 
1 hour, 10 minutes and 24 seconds. Di 
ing this flight, the machine described ty 
figure-eights over the drill grounds 
On two flights w 


Major George ( 


September 12, 
made. On the 
Squier, of the Signal Corps, was a pa 
senger and a record flight of 9 minut 


first, 


f 


and 6 seconds resulted for a two-man 
flight. During the second flight, Mr 
Wright was alone. This flight lasted 1 
hour and 15 minutes, during which time 














FIG. 2 


the 


met the trials 


machine which has just successfully 


OrVILLE WRIGHT'S FLIGHTS AT Fort 
Meyer, Va., SEPTEMBER, 1908 

In view of the importance of the suc- 

f Mr. Wright, it 

order to briefly the flights 

with the first machine preliminary 


cessful achievement « 


is In review 
made 
successful flights of a 


to describing the 


few days ago. The records here presented 
are taken from the official reports of the 
United States Army Signal Corps 

On September 1, 1908, after preliminary 
tests of the engine, the aéroplane was re 
the balloon the 


balloon tent on the drill grounds at Fort 


moved from house to 


Meyer The first flight was made on 
September 3. The _ velocity of the 
wind was 3 miles per hour. The 


maximum hight reached by the aéroplane 





On the second flight, the field 
the machine was in 


per hour. 
was circled 8 times; 
the air 7 minutes and 34 seconds and came 
down on account of darkness 

On September 9, Mr. Wright made a 
flight of 57 minutes and 25 seconds, go- 
ing 57 times around the field and main- 
This 
flight was made in the morning, beginning 
at about 8 the 
hour, 


taining a hight of over 100 feet. 
afternoon in a 
wind of 4 the field was 
circled 65 times at a maximum hight of 
80 feet. The machine remained in the air 
1 hour, 2 minutes and The 
third record flight was made immediately 
when Mr. Wright circled the 


times at a maximum hight of 


a.m. In 
miles an 


15 seconds. 


thereafter 
field 614 
60 feet; he was in the air 6 minutes and 
24 seconds and carried Lieutenant Lahm 
as a 


On 


passenger. 


September 10, in a wind of to 
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the field was circled 71 times and a maxi 
mum hight of feet attained. 
September 17 the date of the 
fortunate and lamentable accident. At 
Orville Wright 
Selfridge as a 


300 was 


was un- 


5:14 p.m ascended with 


Lieutenant passenger in 
a wind blowing at the rate of 4 miles per 
\fter circling the field 414 times, 
The 
machine at that time was at a hight of 
about 150 feet. Mr. Wright shut off the 
power and guided the machine down to 
an elevation of about 75 feet during an 
advance of ahout 200 feet. At this point 
the machine turned and 
dropped the remaining distance, 75 feet, 


hour 
a propeller blade was seen to fall. 


downward 


1o the ground. 

The official report of the aéronautical 
board of the Signal Corps reads as fol- 
lows: “That the accident which occurred 
in an unofficial flight made at Fort Meyer, 
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Va., at about 5:18 p.m., on September 
17, 1908, was due to the accidental 
breaking of a propeller blade and a con- 
sequent unavoidable loss of control which 
resulted in the machine falling to the 
ground from a hight of about 75 feet 

“The board finds that First Lieutenant 
Thomas E. Selfridge, tst Field Artillery, 
attached to Signal Corps by War Depart- 
ment orders and assigned to aéronautical 
duty, accompanied Mr. Wright by author- 
ity on the aéroplane for the purpose of 
officially receiving instructions, and re- 
ceived injuries by the fall of the machine 
which resulted in his death.” 


OrvILLE Wricut’s FLicGHts AT Fort 
MEYER, JUNE AND JULY, 1909 
On June 29, 1900, the aéroplane which 
later successfully met the requirements of 


AMERICAN MACHINIST 
to the Wright aéroplane on July 2 oc- 
curred on July 13, wind and rain having 
prevented an ascension of the easily re- 
paired machine before that date. The 
manner in which the two broken skids 
and a torn plane were repairc| in four 
hours’ time was an object lesson in the 
ease with which a Wright flying machine 
can be put in shape after an accident. 
Being built largely of wood, it lends itself 
readily to repairs in the field, a very great 
advantage in a machine to be used for 
military purposes 

On June 13, there were two attempts 
to fly, the machine going in each but the 
length of the field. The last of the two 
flights resulted in a broken skid, due to a 
sidewise turn, and, as was learned after- 
ward, from the new skids replaced after 
the accident of July 2, being of too well 
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unofficial because the machine did not pass 
over any balloon of known hight to mark 
the exact altitude 

July 21 was marked by one flight of 
more than ordinary significance, although 
of but 3 After a 
few circuits of the parade ground, a mag- 


minutes’ duration 
neto gear became loose and jarred off 
the machine, stopping the motor. The 
aéroplane was 60 feet in the air at the 
time, but glided to earth with perfect 
safety in a series of little dives downward 
which looked very much as if the ma- 
chine were coming down a flight of in- 
visible steps. The damage was soon re- 
paired and another flight of 11 minutes 
was mad Previous to these flights, a 
lower gear was put on the machine, the 
ratio between engine shaft and propeller 
shaft being changed from 10 to 38, to 9 











FIG. 3. 


the specifications of the War Department 
was taken from its shed for the first of 
the preliminary trials. Four short flights 
were made. On the day following and 
on July 1 trouble with the motor pre- 
vented flights of any great distance. On 
July 2, a flight of 11 minutes and 44 
seconds was made, being the first flight 
for any distance in this series. This 
flight was terminated by the stopping of 
the motor while the machine was in the 
air at a hight of about 60 feet. In gliding 
to the earth, one end of the lower main 
plane struck the top of a small tree, caus- 
ing the machine to pivot, swerve and 
strike the ground with considerable force. 
The skids were completely broken and 
the plane which struck the tree was badly 
ripped. 

The first flight following the accident 
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seasoned wood [his broken skid was 
replaced the next day but broke in hand 
ling the machine, from being too dry to 
stand the strain of curving. 

On July 17, after one false start, the 
aéroplane circled the Fort Meyer field 
for 16 minutes and 53 seconds. The time 
was short, inasmuch as the bearings re- 
mained stiff and short flights were desired 
by the Wrights to prevent overheating 

July 19 saw two beautiful flights, one 
of 25 minutes and 18 seconds, the other 
of 30 minutes flat; the following day, 
July 20, the bearings having run them 
selves into perfect condition, the American 
record for time in the air was broken 
and a new mark set at 1 hour, 20 minutes, 
45 seconds. During this flight, a hight of 
nearly 300 feet was attained, which stands 
as an unofficial record for this country— 





THE SPECIFICATIONS 


to 38 At the same time, the revolutions 
per minute of the engine were increased; 
the result was a gain of several miles an 
Wilbur Wright calculated 
from the time of passing two telegraph 


hour in speed 


poles of known distance apart that the 
aéroplane was going 45 miles an hour 

July 26 saw a short flight in a wind of 18 
miles an hour. President Taft was on the 
ground, and, not to disappoint him, Or- 
ville Wright departed from his usual 
cautious procedure and flew in a choppy 
breeze. The machine behaved well, al- 
though plunging about considerably. The 
event of the President seeing the premier 
American flying machine for the first time 
in the air was further marked by the 
aéroplane starting entirely under its own 
power, without the use of the starting 


weight. The stiff breeze blew directly up 
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the rail, Wilbur Wright 


holding the end of the plane and running 


and with ouly 


with the machine, the aéroplane darted 
down the track under its own power and 
lifted into the air with no apparent dit 
ficulty. 

CHE OFFICIAL ENDURANCE FLIGHT 

The endurance clause of the Wrights 
contract with the Government was satis 
fied by the fine flight of July 27. The re 


quirements were that the machine remain 
one hour in the air, carrying a passenger 
Th 
were left 
and the of the machine 
With Frank P 
board, Orville Wright cut loose from the 
wires holding his machine to 


course taken and the speed made, 


to the discretion of the aviator 
capacity 


Lieutenant Lahm on 


restraining 
the the 
July 27, and soared into the air with no 


end of monorail at 6:36:40 p.m., 
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hour, 12 minutes and 40 seconds, taken 
when a beautiful sliding landing had com- 
pleted his record flight. Time was cal- 


‘ulated from the instant the machine left 


the monorail to the time it touched the 


and was an average of seven 


vatches, six of them being held by the 


ground, 
aérorfautical board and one by a repre- 
sentative of the Aéro Club of America, 
acting as official timer for that organiza 
tion 

was nothing tentative about the 
demonstration of the reliability of the 
During the hour Orville Wright 


Chere 


machine 
40 miles according to 


No 


first, 


covered at least 
calcula 


the 


careful estimates absolute 


tion was possible; because nu- 
merous circuits of the parade ground were 
differing lengths and, second, 
because no stakes had placed by 


flying outside of which a minimum of his 


of widely 
been 
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Wrights picked 
for their 


the 
\lexandria course 


surrounding country 
the 
speed trial 


so called 
The specifications called for 
Fort Meyer field tive 
but left 
Five miles from the 


a speed test from 


miles out and return. the direc 
tion to the Wrights. 
held to Shooter’s hill, outside the Virginia 
city, was the course, and there the turn 
ing point was marked by a small feeder or 


storage balloon inflated with hydrogen. A 


second balloon was flown at Four-mile 
run, some three miles from the starting 
point. The starting point from which time 


was taken was marked by two flags and 
a stake, all in line across the field, behind 
the last of which the three judges sat and 
took the machine 
crossed and line. Three 
judges at the other end of the course took 
time the the 
balloon going down and repassing it going 


time as 
the 


stop-watch 
recrossed 
passing 


between machine 





difficulty. Many critics who had watched speed could be determined, as in Wilbur back. The time when the machine crossed 

the earlier and somewhat inefficient flights Wright's flight for the Mechlin trophy the lower line was ’phoned in to the judges 

of this machine, had made severe stric- on the last day of 1908 at the upper end of the course, which 
a 
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FIG. 4. RUDDER BRACES OF THE 


Wrights 


last year s 


tures on the policy ot the 
dimensions of 


This 


elsewhere in 


changing the 


successful fiver year’s aeroplane, 


as stated this article, has 


some 8o square feet less supporting sur 
Tac 
maintain 


looked as if the new-dimensioned machine 


lt thus requires a greater speed to 


itself in the air. For awhile it 


had not enough power to carry one man, 


let alone two, but time has proved the 
Wrights’ knowledge of their device to be 
correct In the hour endurance flight 
there was not the least difficulty in rising 
to a hight of 125 feet or of steering, main- 
tenance of equilibrium, or forward and 
backward balance 

Not content with satisfying all the r 
quirements of the aeronautical board, 
Orville Wright kept his machine going 
until he had beaten his brother Wilbur's 


record of 1 hour and 9g minutes, with a 


passenger, made at Le Mans, France, last 


year. Orville’s total elapsed time was 


MACHINE 








FIG. 5 


[he machine was at all times under 


perfect control. The extra weight of the 
passenger seemed to have a steadying ef 
fect, the up-and-down motion of the aéro- 
but the 


being 


plane riding the invisible, none 


less waves much 


present, air 
smoother and less jerky than on previous 
and greater 
the 


flights with lighter weight 


speed. Lieutenant Lahm said after 


flight that it was evident that the control 
“No into 


that aeroplane and run it without 


was perfect man could step 


some 
practice, but it appears fram close obser- 
vation to be a matter of instinct and train 
Mr. Wright's hands 


levers to and to 


ing only moved 


the steer correct if 
as they oc 


will 


take long to teach a pupil how to operate 


almost 


that it 


regularities of flight 


curred I am confident not 


t 


le aere plane i 


THE OFFICIAL SPEED FLIGH1 


\fter exhaustive investigation of the 





RUDDER 








BRACES OF THE 


1909 MACHINE 


gave them, on their watches, the time for 
the first lap. The recrossing of the lower 
line was similarly ‘phoned to the upper 
end, and this, together with the finish 
time, gave the time for the second lap 

It was essential to time the machine by 
laps, rather than by total elapsed time, less 
the turning point inasmuch as it 
was not the time required to cover 10 
miles out and back which counted, but the 
rate per hour. Obviously, if a strong wind 
had the his 
on one lap might have been very slow— 
the other, very fast indeed, 


time and the total distance 


time, 


been in aviator’s face, time 


time on 
the total 


his 
vet 
would yield a low speed rate. 

The average time for the three watches 
at each end was taken as the mean time. 
No allowance was made for wind condi- 
for this reason the Wrights 

on several days when they 


tions, and 
failed to fly 
had planned to do so, preferring to wait 


for a wind in line with the flight, which 
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would not retard speed more on one lap 
than it would make up on the other. A 
‘ross wind, of course, would retard the 
speed both going and coming. “Good 
conditions may mean several thousand 
doliars in a bonus—bad ones several 
thousand dollars in fines,” said Wilbur 


Wright before the attempt. “Naturally, we 


want to get the best conditions possible.” 

The Wrights asked for an extension 
of time from July 28 to, and including, 
July 31, which was readily granted. Every 
effort had been made to complete the con 
tract on time but a series of accidents 
and bad weather had prevented its accom 
plishment. 

The course from Fort Meyer to Shoot- 
er’s hill over rough and broken country 
was patrolled by troopers from Fort 
Meyer, instructed to render any assistance 
possible in the event of a breakdown, and 
constant telephoniccommunication through 
specially laid Signal-Corps lines was kept 
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and engine, human lite laden, setting out 
for the first time in the history of man 
kind to conquer the open country. Town- 
to-town flights abroad have been made 
over country as smooth as a billiard table, 
and tilled so that a soft landing was al 
ways possible. Ilere massive hills and 
deep valleys, heavily wooded forest, 
streams, trolley lines, telegraph poles and 
houses dotted the course. So long as the 
aviator staid up none of these things mat 
tered, although a downward current of 
air over the valleys impeded him and 
made him, as he said later, “climb like 
But for all that, the 


trip was a dangerous one, and is a record 


forty coming back.” 


not only in the time and speed, but be 
cause it represents another barrier down 
between Nature and man’s ceaseless effort 
ior an entire conquering of her laws and 
forces. 

[he times for each lap, as obtained by 
the method described in an above para 
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A Novel Scheme of Draftsman’s 
Cells 


Every drafting room has some ar- 
rangement of tables or light that is dif- 
ferent from all others, and the visitor 


will notice such features at once. Some 


time ago, while visiting a shop in the oil 
regions, not far from Mr. Osborne’s lo- 
cality, | noticed what was, to me, a novel 
scheme for a drafting room by which the 
men were isolated in almost absolute sil- 
ence, yet there was plenty of light and 
every man was visible from the chiet’s 
desk. 

\ dozen draftsmen are employed and 
i series of glass cells had been built, each 


holding two men and their equipment. 




















FIG. 6. SINGLE SEMI-CIR¢ LAR NE Of} 
p between the two ends and the idle 
j the course¢ 
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Machinery and Metal Schedules 
of the New Taniff 





The tariff bill that the United 
States Congress has been considering for 
several months was signed by the Presi- 
dent on August 5 and into effect. 
From the schedule C, 
have sections 


new 


went 


metal schedule, 


been selected the dealing 


particularly with metals, materials used in 
machinery building, and machinery itself. 


118. Iron in pigs, iron kentledge, spiegel 
eisen, and ferromanganese, two dollars and 
fifty cents per ton; wrought and cast scrap 
iron, and scrap steel, one dollar per ton, but 
nothing shall be deemed scrap iron or scrap 
steel except waste or refuse iron or steel fit 
only to be remanufactured by melting, and 
excluding pig iron in all forms. 

119. Bar iron, muck bars, square iron, 
rolled or hammered, comprising flats not less 
than one inch wide nor less than three- 
eighths of one inch thick, round iron not less 
than seven-sixteenths of one inch in diameter, 
three-tenths of one per cent. per pound. 

120. Roynd iron, in coils or rods, less than 
seven-sixteénths of one inch in diameter, and 
bars or shapes of rolled or hammered iron, 
not specially provided for in this section, six- 
tenths of one cent per pound: Provided, That 
ali iron slabs, blooms, loops or other forms 
less finished than iron in bars, and more ad- 
vanced than pig iron, except castings, shall 
be subject to duty of four-tenths of one cent 
per pound: Provided further, That al! iron 
bars, blooms, billets, slabs or loops, in the 
manufacture of which charcoal is used as 
fuel, shall be subject to a duty of eight dol 
lars per ton. 

2 Beams, girders, joists, angles, chan- 
nels, car-truck channels, TT, columns and 
posts or parts or sections of columns and 
posts, deck and bulb beams, and building 
forms, together with all other structural 
shapes of iron or steel, not assembled, or 
manufactured, or advanced beyond hammer- 
ing, rolling, or casting, valued at nine-tenths 
of one cent per pound or less, three-tenths of 
one cent per pound; valued above nine-tenths 
of one cent. per pound, four-tenths of one 
cent per pound. 

122 Boiler or other plate iron or steel, 
except crucible plate steel and saw plates 
hereinafter provided for in this section, not 
thinner than number ten wire gage, cut or 
sheared to shape or otherwise, or unsheared, 
and skelp iron or steel sheared or rolled in 
grooves, valued at eight-tenths of one cent 
per pound or less, three-tenths of one cent 
per pound; valued above eight-tenths of one 
cent and not above one cent per pound, four 
tenths of one cent per pound; valued above 
one cent and not above two cents per pound, 
five-tenths of one cent per pound; valued 
above two cents and not above three cents 
per pound, six-tenths of one cent per pound: 
valued at over three cents per pound, twenty 
per centum ad valorem: Provided, That all 
sheets or plates of iron or steel thinner than 
number ten wire gage shall pay duty as iron 
or steel sheets. 

23. Jron or steel anchors or parts thereof, 
one cent per pound; forgings of iron or steel, 
or of combined iron and steel, but not ma 
chined, tooled, or otherwise advanced in con- 
dition by any process or operation subse 
quent to the forging process, not specially 
provided for in this section, thirty per centum 
ad valorem; anti-friction balls, ball bearings, 
and roller bearings, of iron or steel or other 
metal, finished or unfinished, forty-five per 
centum ad valorem 

129. Sheets of iron or steel, polished, plan 
ished, or glanced, by whatever name desig 
nated, one and one-half cents per pound: 
Provided, That plates or sheets of iron or 
steel, by whatever name designated, other 
than the polished, planished, or glanced herein 
provided for, which have been pickled or 
cleaned by acid, or by any other material or 
process, or which are cold rolled, smoothed 
ouly, not polished, shall pay two-tenths oft 
one cent per pound more duty than the cor 
responding gages of common or black sheet 
dion or steel 

120 Sheets or plates of iron or steel, o1 
tuggers iron or steel, coated with tin or lead 
or with a mixture of which these metals, or 
either of them, is a component part, by the 
dipping or any other process, and com 
mercially known as tin plates, terne plates, 
and taggers tin, one and two-tenths 
per pound 

131 Steel ingots, cogged ingots, blooms 
and slabs. by whatever process made: die 
blocks or blanks; billets and bars and tapered 
or beveled bars; mill shafting; pressed. 
sheared, or stamped shapes, not advanced in 
value or condition by any process or operation 
subsequent to the process of stamping: ham 


cents 
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mer molds or swaged steel; gun-barrel molds 
not in bars; alloys used as substitutes for 
steel in the manufacture of tools; all de- 
scriptions and shapes of dry sand, loam, or 
iron molded steel castiags; sheets and plates 
and steel not specially provided for in this 
section, all of the above valued at _ three- 
fourths of one cent per pound or less, seven- 
fortieths of one cent per pound; valued above 
three-fourths of one cent and not above one 
and three-tenths cents per pound, three-tenths 
of one cent per pound; valued above one and 
eight-tenths cents per pound, five-tenths of 
one cent per pound; valued above one and 
eight-tenths cents and not above two and 
two-tenths cents per pound, six-tenths of one 
cent per pound: valued above. two and two- 
tenths cents and not above three cents per 
pound, eight-tenths of one cent per pound; 
valued above three cents per pound and not 
above four cents per pound, one and one-tenth 
cents per pound; valued above four cents and 
not above seven cents per pound, one and 
two-tenths cents per pound; valued above 
seven cents and not above ten cents’ per 
pound, one and nine-tenths cents per pound; 
valued above ten cents and not above thirteen 
cents per pound, two and three-tenths cents 
per pound; valued above thirteen cents and 
not above sixteen cents per pound, two and 
seven-tenths cents per pound; valued above 
sixteen cents and not above twenty-four cents 
per pound, four and six-tenths cents’ per 
pound; valued above twenty-four cents and 
not above thirty-two cents per pound, six 
cents per pound; valued above thirty-two 
cents and not above forty cents per pound, 
seven cents per pound; valued above forty 
cents per pound, twenty per centum ad 
valorem. 


133. Grit, shot and sand made from iron 
or steel that can be used only as abrasives, 
one cent per pound. 

134. Wire rods: Rivet, screw, fence, and 
other iron or steel wire rods, whether round, 
oval, flat or square, or in any other shape, and 
nail rods, all the foregoing in coils or other- 
wise, valued at four cents or less per pound. 
three tenths of one cent per pound; valued 
over four cents per pound, six-tenths of one 
cent per pound: Provided, That all round iron 
or steel rods smaller than number six wire 
gage shall be classed and dutiable as wire: 
Provided further, That all iron or steel wire 
rods which have been tempered or treated in 
any manner or partly manufactured shal! 
pay an additional duty of one-half of one 
cent per pound. 

135. Round iron or steel wire, not smaller 
than number thirteen wire gage, one cent per 
pound; smaller than number thirteen and not 
smaller than number sixteen wire gage, one 
and one-fourth cents per pound; smaller than 
number sixteen wire gage, one and three 
fourths cents per pound: Provided, That all 
the foregoing shall pay duty at not less than 
thirty-five per centum ad valorem; all wire 
composed of iron, steel, or other metal ex 
cept gold or silver, covered with cotton, silk, 
or other material, corset clasps, corset steels, 
diess steels, and all flat wires, and steel in 
strips, not thicker than number fifteen wire 
gage and not exceeding five inches in width, 
whether in long or short lengths, in coils or 
otherwise, and whether rolled or drawn 
through dies or rolls, or otherwise produced, 
and all other wire not specially provided for 
ir. this section, shall pay a duty of not less 
than thirty-five per centum ad -valorem; on 
iron or steel wire coated by dipping, galvan 
izing or similar process with zinc, tin, or 
other metal, there shall be paid two-tenths 
of one cent per pound in addition to the 
rate imposed on the wire of which it is 
made: Provided further, That articles manu 
factured wholly or in chief value of any wire 
or wires provided for in this paragraph shall 
pay the maximum rate of duty imposed in 
this section upon any wire used in the manu- 
facture of such articles, and in addition thereto 
one cent per pound And provided further, 
That no article made from or composed of 
wire shall pay a less rate of duty than forty 
per centum ad valorem; telegraph, telephone. 
and other wires and cables composed of 
metals and rubber, or of metal, rubber, and 
other materials, forty per centum ad valorem ; 
barbed fence wire, three-quarters of one cent 
per pound, but the same shall not be subject 
to any additional or other rate of duty herein 
hefore provided: wire heddles' or  healds. 
twenty-five cents per thousand and in addi 
tion thereto forty per centum ad valorem 

37 On all iron or steel bars or rods of 
whatever shape or section which are cold 
rolled, cold drawn, cold hammered, or polished 
in any way in addition to the ordinary pro 

cess of hot rolling or hammering, there shall 
be paid one-eighth of one cent per pound in 
addition to the rates provided in this section 
on bars or rods of whatever section or shape 
which are hot rolled; and on all strips, plates 
or sheets of iron or steel of whatever shape, 
other than the polished, planished, or glanced 
sheet iron or sheet steel hereinbefore provided 
for, which are cold hammered, blued, bright 
ened, tempered or polished by any process to 
such perfected surface finish or polish better 
than the grade of cold rolled, smoothed only, 
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hereinbefore provided for, there shall be paid 
fcur-tentbs of one cent per pound in addition 
to the rates provided in this section upon 
plates, strips or sheets of iron or steel of 
common or black tinish of corresponding gage 
or value; and on steel circular saw plates 
there shall be paid one-fourth of one cent per 
pound in addition to the rates provided in 
this section for steel plates. 

139. All metal produced from iron or its 
ores, which is cast and malleable, of what 
ever description or form, without regard to 
the percentage of carbon contained therein, 
whether produced by cementation, or con- 
verted, cast or made from iron or its ores, by 
the crucible, bessemer, Clapp-Griffith, pneu- 
matic, Thomas-Gilchrist, basic, Siemens-Mar- 
tin, or open-hearth process, or by the equiva- 
lent of either, or by a combination of two or 
more of the processes, or their equivalents, 
or by any fusion or other process which pro- 
duces from iron or its ores a metal either 
granular or fibrous in structure, which is 
cast and malleable, excepting what is known 
as malleable-iron castings, shall be classed 
and denominated as steel. 

141. Automobiles, bicycles and motorcycles, 
and finished parts of any of the foregoing, 
not including tires, forty-five per centum ad 
valorem. 

142. Axles, or parts thereof, axle bars, 
axle blanks, or forgings for axles, whether of 
iron or steel, without reference to the stage 
or state of manufacture, not otherwise pro 
vided for in this section, valued at not more 
than six cents per pound, three-fourths of 
one cent per pound: Provided, That when 
iron or steel axles are imported fitted in 
wheels, or parts of wheels, of iron or steel, 
they shall be dutiable at the same rate as the 
wheels in which they are fitted. 

144. Bolts, with or without threads or 
nuts, or bolt blanks and finished hinges or 
hinge’ blanks, whether of iron or steel, one 
and one-eighth cents per pound. 

146. Cast-iron pipe of every description, 
one-fourth of one cent per pound. 

150. Chain or chains of all kinds, made of 
iron or steel, not less than three-fourths of 
one inch in diameter, seven-eighths of one 
cent per pound; less than three-fourths of‘ 
ene inch and not less than three-eighths of 
one inch in diameter, one and one-eighth 
cents per pound; less than three-eighths of 
one inch in diameter and not less than five- 
sixteenths of one inch in diameter, one and 
six-eighths cents per pound; less than fiye 
sixteenths of one inch in diameter, three 
cents per pound; but no chain or chains of 
any description shall pay a lower rate of 
duty than forty-five per centum ad valorem 

151. Lap welded, butt welded, seamed, or 
jointed iron or steel tubes, pipes, flues, or 
stays, not thinner than number sixteen wire 
gage, if not less than three-eighths of an inch 
in diameter, one cent per pound; if less than 
three eighths of an inch and not less than 
one-fourth of an inch in diameter, one and 
one-half cents per pound; if less than one- 
fourth of an inch in diameter, two cents per 
pound: Provided, That no tubes, pipes, flues 
or stays made of charcoal iron shall pay a 
less rate of duty than one and one-half cents 
per pound; cylindrical or tubular tanks or 
vessels, for holding gas, liquids or other ma 
terial, whether full or empty, thirty per 
centum ad valorem; fexible metal tubing or 
hose, not specially provided for in this sec 
tion, whether covered with wire or other ma- 
terial, or otherwise, including any appliances 
or attachments affixed thereto, thirty per 
centum ad valorem: welded cylindrical fur- 
niaces, tubes or flues made from plate metal 
and corrugated, ribbed or otherwise rein 
forced against collapsing pressure, two cents 
per pound; all other iron or steel tubes, fin 
ished, not specially provided for in this sec- 
tion, thirty per centum ad valorem. 

155. Files, file blanks, rasps, and floats 
of all cuts and kinds, two and one-half inches 
in length and under, twenty-five cents per 
dozen: over two and one-half inches in length 
and not over four and one-half inches, forty 
seven and one-half cents per dozen; over four 
and one-half inches in length and under seven 
inches, sixty-two and one-half cents per 
dozen; seven inches in length and. over, 
seventy-seven and one-half cents per dozen 

159. Cut nails and cut spikes of iron or 
steel, four-tenths of one cent per pound 

161. Wire nails made of wrought iron or 
steel, not less than one inch in length and 
not lighter than number sixteen wire gage. 
four-tenths of one cent per pound; less than 
one inch in length and lighter than num 
ber sixteen wire gage, three-fourths of one 
cent per pound. 

162. Spikes, nuts and washers, and horse 
mule, or ox shoes, of wrought iron or steel 
three-fourths of one cent per pound. 

167. Rivets, studs, and steel points, lathed. 
machined, or brightened, and rivets or studs 
for nonskidding automobile tires, forty-five 
per centum ad valorem; rivets of iron or 
steel, not specially provided for in this sec 
tion, one and one-fourth cents per pound 

168 Crosscut saws, five cents per linear 
foot: mill saws, eight cents per linear foot: 
prt and drag saws, six cents per linear foot: 
cireniar saws, twenty per centum ad va 
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iocem; steel band saws, finished or further 
advanced than tempered and polished, five 
cents per pound and twenty per centum ad 
vilorem ; hand, back, and all other saws, not 
specially provided for in this section, twenty 
five per centum ad valorem. 

169. Screws. commonly called wood screws, 
made of iron or steel, more than two inches 
j length, three and one-half cents’ per 
pound; over one inch and not more than 
two inches in length, five cents per pound; 
over one-half inch and not more than one 
inch in length, eight cents per pound; one- 
half inch and less in length, ten cents per 
p und. 

172. Aluminum, aluminum scrap, and al- 
loys of any kind in which aluminum is the 
component material of chief value, in crude 
fourm, seven cents per pound; in _ plates, 
sheets, bars, and rods, eleven cents per pound; 
barium, calcium, magnesium, sodium, and 
potassium, and alloys of which said metals 
are the component material of chief value, 
three cents per pound and twenty-five per 
centum ad valorem. 

176. Copper, in rolled plates, called 
braziers’ copper, sheets, rods, pipes and cop 
per bottoms, two and one-half cents per 
pound; sheathing er yellow metal, of which 
copper is the component material of chief 
value, and not composed wholly or in part of 
iron ungalvanized, two cents per pound. 

182. Lead dross, lead bullion or base bul 
lion, lead in pigs and bars, lead in any form 
not specially provided for in this section, old 
refuse lead run into blocks and bars, and old 
scrap lead fit only to be remanufactured; all 
the foregoing, two and one-eighth cents per 
pound; lead in sheets, pipe, shot, glaziers’ 
lead and lead wire, two and three-eighths 
cents per pound. 

185. Nickel, nickel oxide, alloy of any 
kind in which nickel is a component ma 
terial of chief value, in pigs, ingots, bars, 
rods, plates, but not rolled or drawn, six 
cents per pound; sheets, strips and wire, 
thirty-five per centum ad valorem. 


192. Watch movements, including time de 
tectors, whether imported in cases or not, if 
having not more than seven jewels, seventy 
tive cents each; if having more than seven 
jewels and not more than eleven jewels, one 
dollar and thirty-five cents each; if having 
more than eleven jewels and not more than 
fifteen jewels, one dollar and eighty-five cents 
each; if having more than fifteen and not 
more than seventeen jewels, one dollar and 
twenty-five cents each and twenty-five per 
centum ad valorem; if having more than 
seventeen jewels, three dollars each and 
twenty-five per centum ad valorem; watch 
cases and parts of watches, chronometers, 
box or ship, and parts thereof, forty per 
centum ad valorem; lever clock movements 
having jewels in the escapement, and clocks 
containing such movements, one dollar each 
and forty per centum ad valorem; all other 
clocks and parts thereof, not otherwise pro 
vided for in this section, whether separately 
packed or otherwise, not composed wholly or 
in chief value of china, porcelain, parian, 
bisque, or earthenware, forty per centum ad 
valorem; all jewels for use in the manufac 
ture of watches or clocks, ten per centum ad 
valorem ; enameled dials for watches or other 
instruments, three cents per dial and forty 
per centum ad valorem: Provided, That all 
watch and clock dials, whether attached to 
movements or not, shall have indelibly painted 
or printed thereon the country of origin and 
that all watch movements, lever clock move 
ments with jewels in the escapement, and 
eases of foreign manufacture shall have the 
name of the manufacturer and country of 
manufacture cut, engraved, or die-sunk con 
spicuously and indelibly on the plate of the 
movement and the inside of the case, respec 
tively, and the movements shall also have 
marked thereon by one of the methods indi 
cated the number of jewels and adjustments, 
said number to be expressed both in words 
and in Arabic numerals: and none of the 
aforesaid articles shall be delivered to the 
importer unless marked in exact conformity 
to this direction. 

197. Cash _ registers, jute-manufacturing 
machinery, linotype and all type-setting ma 
chines, machine tools, printing presses, sew 
ing machines, typewriters, and all steam en 
gines, thirty per centum ad valorem: em 
broidery machines and lace-making machines, 
including machines for making lace curtains. 
nets, or nettings, forty-five per centum ad 
valorem: Provided, however, That all em 
broidery machines and Lever or Gothrough 
lace-making machines, and machines’ used 
ovly for the weaving of linen cloth from 
flax and flax fiber, and tar and oil spreading 
machines used in the construction and main 
tenance of roads and in improving them by 
the use of road preservatives, shall, if im 
ported prior to January first, nineteen hund 
red and eleven, be admitted free of duty 

198. Nippers and pliers of all kinds, ex 
cept blacksmith tongs, surgical and dental in 
struments or parts thereof, wholly or partly 
manufactured, eight cents per pound and 
forty per centum ad valorem 
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Trade Opportunities in Cuba 


and Panama 


By M. pe Moreira 


Cuba, half American ‘now, has benefited 
a good deal at the hands of American 
manufacturers in receiving uptodate ma 
chinery and having $141,000,000 of Ameri 
can capital invested in the country, which 
has brought the quick development of the 
island. 

Naturally, the benefit has been recipro 
cal and has been the cause of a great 
loss to foreign countries, which previous 
to the time the United States took an in- 
terest in Cuba, had a very good export 
trade with her. 

The exports from the United States to 
Cuba during the year 1908 amounted to 
$78,868,490, that of Spain for the same pe- 
riod being $958,207; the exports from 
Cuba to the United States were $41,576.98 


whereas to Spain they amounted to $4, 
711,864. 


RAILWAYS 


There are not many opportunities for 
railroad building in Cuba, although Presi- 
dent Gomez has recently approved a new 
one. The Cuba Railroad Company will 
build a railroad from Marti, a station on 
the main line of that company, through 
Bayamo, Santa Rita, Jiguani, Baire and 
Palma Soriano and connect with the main 
line again at San Luis; also a branch from 
Bayamo through Veguita and Yara to 
Manzanillo 

The new extension will be about 175 
miles long and is to be completed in May, 
IQII, 

It is stated that the railroad company 
proposes to construct a large sugar mill, 
which will be ready as soon as the road 
is completed 

Up to June of the precedent year there 
existed 310 miles of railway in Cuba and 
140 bridges, 57 of which are steel struc- 
tures. Though the railway area is not 
very large, machine tools are very much 
shops are not 


needed as the repair 


equipped as they should be 


STEAMSHIP LINES 


Americans who have invested their 
money in Cuba realize that in order to 
succeed they should bring that island in 
to as close and regular communication as 
possible with the United States. To bring 
this about, new steamship lines had to be 
formed and the old ones improved in their 
service. 

The Tampa, Key West & 
Steamship Company has inaugurated a 
new line of steamers between Tampa, Key 
West and Habana, making the trip in 
a saving of time over 


Habana 


twenty-four hours, 
the previous service of ten hours. The 
company at present is giving semi-weekly 
service but is contemplating a daily one, 


307 
in the near future. This company ts or- 
ganized under the laws of the State of 
New York and as they are to build eleven 
steamers, there is the certainty of work 
for American labor and manufacturers 
of machine tools for ship repair shops 
Another company is to start a similar line, 
but they have not yet received their 
charter 


MACHINERY 


Machinery for ice making, sugar refin- 
ing, cotton weaving, etc., will find a fair 
market in Cuba, but*I must say that in 
spite of the good example shown’ by 
Americans, the Cubans are far less in- 
dustrious than other Latin Americans 
Many Latin American countries have been 
more or less unjustly called the lands of 
‘mafana” but from my point of view that 
title belongs by right to Cuba, which as a 
matter of fact might be called the land of 
“passado mafiana” (day after tomorrow) 


PANAMA 


Panama, not speaking of the canal, of 
fers some good opportunities in railway 
building and mining. A railway is to be 
built from the city of Panama to David 
Che plan of those who have submitted the 
proposition is to develop the port of 
Panama as a suitable terminal for the 
railroad when completed. The project 
comprises the building of a standard-gage 
railway and the reclamation of the lands 
to the south and west of the city which 
are left bare at low tide. The railroad 
station, yards, shops, deep-water docks 
for shipping of any draft, and dry dock 
for repairing vessels of any size and an 
adequate coaling station to meet the exi 
gencies of the railroad and maritime re- 
quirements would be established on this 
land 

Undoubtedly the construction of this 
railway will greatly stimulate the growth 
and the prosperity of the city of Panama 

Another ought to 
benefit American manufacturers is the es 


enterprise which 
tablishment of an electric street car line, 
the work of which is to begin soon. Not 
withstanding the manifest advantages and 
the richness and accessibility of the min 
ing region in Panama, there has been but 
little development or exploitation of new 
properties 

The best mine is the Elremance which, 
though owned by English capital, is far 
from being worked on progressive lines, 
and American mining machinery 1s very 
much needed. One of the best opportuni 
ties which exist there now is the con 
struction of the sugar refinery which is to 
be built in Panama 

The government has agreed to admit 
all materials, machinery, implements, etc., 
which may be necessary for the establish 
ment of th On the 
other hand the concessionary has agreed 
te install an uptodate refinery, equipped 
latest machinery and appliances 


refinery free of duty 


with the 
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and to construct wharves, etc., and to es- 
tablish means of transportation such as 
railways, steamships, and to provide the 
rolling stock 

Surely American manufacturers have an 
excellent chance to sell their goods and a 
little effort, in this case, will bring them 


good returns 


A Successful Marine Producer 
Gas Plant 


\ most interesting and instructive trial 
of a marine producer-gas plant has taken 
place on the motor boat “Marenging,” built 
Aldrich, of New York. The 


worthy of close study on the 


for H. L 
results are 
part of anyone interested in small marine 
power plants, and in the further extension 
or the 

The following brief description of the 


field of the gas engine 


plant and a trial run of 275 miles we take 
Inte Varine 
boat brought 


from 
Vhis 


the purpose of finding out whether a pro- 


lant could be used to advantage 


national Engineering 


was out solely tor 


ducer-gas p 


in marine work: whether within the limits 


of the space and weight available in an 


ordinary commercial marine power plant 
gas producer could be built which would 
produc lean, rich gas from the ordi 
nary coal which is available in’ every 
rhe 
The boat 10 feet long over all, with 
beam of 9 feet, and mean draft of 3 
feet 6 inch and is driven by a four 
evlinder, four-cycle engine, with cylinders 
5'4 inches in diametet by 6 inches stroke, 
which turns from 400 to 500 revolutions 
per minute lhe engine is fitted with a 


reversing gear, mounted In an extension 


} 


of the main bed, and drives a solid three 
bladed bronze propeller 24 inches in 
diametet 
The engine use this boat is a regu 
lar stock motor, designed for using gaso 
lene (petrol), the nly hanges made for 
producer gas being in the nature of con 
nari met it len petrol) engines 
inlet an iu Ives and piping 
n tl engine were exceptionally large, 
Ss hange \ ( necessary 2 
these part t su sstul oper 
ft} yodues ras. the compression it 
the kk ibout ta) pounds 
( e mm \\ iS particular en 
F , ) le ft vet mu ver 
Inn On nat , ' refore. the results 
\ hk | xpecte | 
“ . 1 ‘ ‘ l] Cnes T T the 
‘ 
N t | ( i to car ut 
( ] 0 x ( ne ent ) 

‘ cde¢ t the engine would 
mal u test f little value What ha 
he 1 \ is t tact that 
mat producer-gas plants can be suc 
¢ full ome ter vit] remarkable econ 
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This has been well demonstrated to 
and many 


omy. 
the satisfaction of 
marine engineers and naval architects who 
Com- 


the owner 
have seen the plant in operation. 
pared with a steam-power plant, this boat 
has shown remarkable economy, averaging 
a horsepower an hour on slightly over a 
pound of coal. In regular service the 
boat covers between 800 and 900 miles on 
a ton of anthracite pea coal, costing (de- 
pending upon where the coal is purchased) 
between $3.50 (14 shillings) and $5 (21 


shillings ) [This amount of coal covers 
the banking of fires and starting up at 
frequent intervals. If the boat were 


started out on a continuous run, it is be- 
lieved that it would make practically 1000 
miles on a ton of coal. The average speed 
of the boat is between 8 and g miles an 
hour 
Such 
July 9, the boat leaving the Hudson River 
Yacht at the foot of West Ninety- 
second street, New York City, at 4:48 p.m., 
bound up the Hudson river to Albany and 
Unfor- 


a nonstop run was attempted on 


Club 


return, a distance of 275 mules 


tunately, considerable trouble was encoun- 


tered in navigating the boat in certain 
parts of the river during the night, as 
large quantities of eel grass and weeds 
grow near the sides of the channel, in 
which the propeller became fouled a num 
ber of times, causing unavoidable shut 
downs. Two such mishaps on the way to 
\lbany delaved the boat for from 1o min- 
utes to an hour each time, and the same 


difficulty was encountered, to a certain ex 


tent, on the return trip, preventing a 
strictly nonstop run. The results, how 
ever, even consdering the shutting down 
and banking of fires, must be considered 


remarkable 


The summary of the trip is as follows 


July 9, 4:48 p.m., started from Hudson 


River Yacht Club dock; July 10, 3 
Albany ; 
York; 


Hudson 


30 p.m., 
July 10, 
July 11 
Yacht 
nileage, 275: D vunds coal 
\lbany, 351: pounds 
urned to New York, 28s: 


burn tor trip. 626 time to 


irrived at first bridge at 


started for New 


arrived 


3:32 p.n 


10:15 River 
Club 


} 


a.m 
dock ; total 


urned te coal 
total pounds coal 
Albany, 22 
New York, 18 


entire 


} 


urs > minutes time I 


minty tr T 
l wes p { 


minutes NO 


mile t ATbar sc: 


producer gas has many striking advan- 


tages over 


gasolene 


petrol \ producer-gas plant can he i 
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stalled on a fore-and-aft-rigged vessel at 
small expense, and can be operated at very 
slight cost. The cost of operation wit! 
anthracite coal costing about $4 (16 shil 
lings) per ton, as shown by tests made 
on the motor boat “Marenging,” is practi 
cally one-tenth of what the cost would b 
if gasolene (petrol) were used at a cost 
of 15 cents (714 pence) per gallon. As 

gasolene (petrol) can sel 
at this price, and in many 


matter of fact, 
dom be bought 
places it costs twice as much, so that the 
great economy of the producer-gas plant 
over a plant operated on gasolene (petrol) 
is evident. 

As compared’ with a steam plant, the 
producer-gas plant, judging from the re 
sults obtained with “Marenging,” can show 
a decided increase in economy over a 
steam plant, since a horsepower an hour 
can be obtained on slightly over one pound 
of coal; whereas in the ordinary tugboat 
using high-pressure steam it is doubtful if 
a horsepower an hour is obtained on much 
less than 5 pounds of coal. On large 
warships a 
better 
horsepower 


steamships and steam-power 


plant shows, of course, economy 


than a tugboat, a an hour 


being obtained on an average of from 134 


to 2 pounds of coal \ saving of from 
25 to 50 per cent. in such plants, however 
means a large sum of money 


Another advantage which should recon 


mend this type of installation as an aux 
iliary in coastwise schooners and the hk 
is the ease of operation Any man wl 
can take proper care of an internal-con 
bustion engine can, without any difficulty 
whatever, manage a producer-gas plant 
It requires little, if any, more skill te 
manage such a plant than it does to man 
age an ordinary kitchen range 


Personals* 

Frederic F. Town, who has been assist- 
nt to the general sales manager of the 
Otis Elevator Company, has recently been 
made manager of the Pittsburg office of 
his company 

Ralph B. Nickerson, formerly with the 
Chapman Valve Manufacturing Company, 


has entered the employ of the Blake & 
Knowles Steam Pump Company, East 
Cambridge, Mass 
Frank (¢ B Pag first vice president 
f the E. W. Bliss Company, returned 
\ugust 7 from a few weeks’ trip 
road \lr. Page’s trip was a business 
e1 rder dvise with his companv’s 
do. d | is othces 
Otto |. Rant for tour vears in charge 
f shop-practice work at the Haverford 


College, Pennsvivania, was recently elected 


to the superintendency of the Stephens 
Industrial School, Lancaster, Penn., a free 
hoarding school for the teaching of trades, 
the course including pattern making and 


machine di sign and construction 


*Items for this column are solicited 
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Forthcoming Meetings 


International Association for Testing Ma 


erials, fifth congress, Copenhagen, Denmark, 


September 7-11. 
International 
iennial convention § in 
olo 

Brotherhood of Railway 
onvention in September, Atlanta, Ga 
National Machine ‘lool Builders’ 
tion, fall meeting, October 12 and 
York City 4 E Montanus, 
Springfield, Ohio. 


Association of 
September, 


Carmen, biennial 


Associa 
13, New 


secretary, 





Business Items 


The Automatic Machine Company Bridge 


port, Conn., builder of automatic screw-cutting 


athes, presses and automatic wire-working 
machinery, owing to the rapid increase of its 
business, has had to find larger quarters It 


has bought the plant of the Pacitic Iron Works 


of the same city, on East Washington avenue 
and will remodel to suit its requirements rhis 
will enlarge its capacity and increase its facili- 


ties about four times, enabling it to take care 








of its growing business and make prompt deli 
eries 
W 
r 
ant Advertisements 
Rate 25 cents pe line mr eacl nsert ; j 
ords make a lay Vi dvertisement 
ated Copy should hye ent fo reacl . , 
/ than Frid , ] { 
7 id j 
lpp ant ” pee ” hig f 
pte ire 7 ( I 
h returned l 7 the 
lest) i wit not \ ) 
? h d regarding ; advert r ? 
ember Original etters mendationr 
ther papers of value should not te nelosed 
inknou n corres ponde nis (}r J hona ole ad 
frsements inserted under t} heading No 
advertising accepted from any agene associt 


; } ; 


on or individual charging a fee ) ‘registration 
} appl cants 


a commission on ages ; Success ul 
for situations 


Miscellaneous Wants 


Caliper list free k. G. Smith, Columbia, Pa 
We buy or pay royalty for good patented 
machine or tool Box 282, AMER. MACH 


Hand power bending tools, labor-saving 
money-making Estep & Dolan, Sandwich, Ill 

Light, fine machinery to order; models and 
electrical work specialty E. O. Chase, New 
ark, N. J 

Wanted— Manufacturers to build small ail 
pumps in large quantities unde! contract 


Box 486, AMERICAN MACHINIST 


Machines designed; automatic special Prac 
tical working drawings. C. W. Pitman, 3519 
Frankford Ave., Philadelphia, Pa 

Special machinery accurately built Screw 
machine or turret lathe work solicited Rob 
ert J. Emory & Co., Newark, N. J 

Light and medium weight machinery and 


parts built to order; tools, 
Mfg. Co., Amsterdam, N. \¥ 
Metal specialties manufactured; models, 
lies and special machinery Inventions per 
fected; correspondence solicited W I Vil 
linger, Williamsport, Pa 
Manufacturers 


duplicate 
MacCordy 





located in New York oO 





New England, equipped with facilities to build 
machinery weighing up to 5000 pounds, nu 
lathe and planer work, may be interested b 
addressing Box 480, AM. Macnu 

4 large English firm of machine-too 
porters having showrooms and offices in Cire 
Britain, France, Italy and Japan, is anting 
rood agencies for machine tools of a | 
Apply Box 189, AMERICAN MACHINIST 

4 large well equipped machine shop on the 
south side of Chicago would like ore or} 
outside of its regular line factory is equipped 
to do small and moderately hea Ol oO 
experimental work has good ra oad if Li¢ 


30x 428, AMERICAN MACHINIS1 


Mechanical engineer of experience 
operative end of manufacture expects to make 
two years’ study of industrial conditions 
France and Germany and will make specia 
investigation on business and technical subject 
Box 477, AMERICAN MACHINIST 


Machinists, 
Denver, 


AMERICAN MACHINIST 


manufacturing Organization wishes 
departments which makes a 
specialty not now 


A large 
to sell one of its 
sheet metal engineering 
in their line. Splendid opportunity for man 
with moderate capital to start business fol 
himself, or for a manufacturer to add a profit 
able line Box 490, AMERICAN MACHINIST 

Active Partner Wanted—Owner of plant 
located in large city in the Middle West, manu 
facturing hoisting machinery, brick-making 


machinery, pumps and other special lines 
desires to withdraw from active business Will 
sell all or part of his holdings to right man on 
very liberal terms Box 491, AMER. Macn 


Situations Wanted 


Classification ndicate present 
advertiser, nothing 
CONNECTICUT 
engagement 


business 


Manager or salesman 
lo vears’ experience in 
reference, A-1 Box 507 


open for 
gas-engine 
AMER. MACHINIST 
Position as foreman of tool 
machine department by a mechanic of 15 vears 
experience with abilit to handle men and 
get results Box 500, AMERICAN MACHINIS1 


room or wvenerali 





Norwegian (31), four years’ shop experi 
ence eight years ones machinery trade 
speaks German fluently, three years in this 
country, desires position, office or road; best 
reterences ™ I " AMER. MACHINIST 

Chief draftsman; engine power plant ning 
ind yveneral ort hop experience expel 
lesi P Americal Addre Bo 175, Am. Ma 

MASSACHUSETTS 

rechnica i ate ‘ oO ike <« ‘ 
len eu experience erm or} ol 

iction or} i ¢ le ! hop Le 

sion and « i e of ‘ ‘ é ree I t 
oo! Reference \ , Box 46 Am. Ma 

raits I ‘ nh ol iw ‘ \ s 
Xp ence n vel ma nery ad 

obiles, desires chang hn. M Box T 
AMERICAN MACcCHI 

‘I oom roremay#n s ne 

ad em! experien nl ft hn ed 

I | \ ia) me nest 0 1 ~ nel 

x 11 AM A MACHINIS 

n ind i i perimtenae 

positior ne oOo il ri 
Work manulacturing practical exec i 


itive ave 
Box 471, AM. Macn 
foreman wanted; 12 years’ ex 
machinist draftsman foreman 
manager age ZS; can produce 
it the minimum manage 


34 references: intervie 
Position as 
pertence as 
and factory 
the maximum 


cost 


male and female help to advantage salary 
thout S25 Address I. G 936 Bloomfield 
St.. Hoboken, N. J 
NI YORK 

Mechanical draftsman and engineer, eight 
vears’ experience, desires a change Box 514, 
AMERICAN MACHINIS 

Practical mechanical designer with nine 
years’ experience, automatic and general ma 
chinery desires responsible position 0x 


512, AMERICAN MACHINIST 


Designing enginee! high-grade automatic 


tools and machines; 17 years’ experience, prac 
tical mechani graduate can show records 
of successful accomplishments; any locality 
$45 per week Box 478, AMER. MACHINIST 
Mechanical engineet! 32, executive shop 
practice, designer, technical correspondent, ele« 
trical engineering, comprehensive and = varied 


experience aggressive executive Box 10S 
AMERICAN MACHINIST 

Mechanical draftsman with designing 
is open for responsible position; six 
ence Employed, desires to change 
AMERICAN MACHINIST 


ability 
vears exper! 
Boy 104 


Production engineer will contract on a bonu 
or commission to raise our output and reduce 
vour costs within specified time and have it 
so production can be aintained Have done 








it for others Wh not have you ethcien 
looked up? No . tematizing scheme but 
real expert sery ice Write for further pa 
tic rs I {. Camplhe OO Sth Ave Ne 
Yo Cit 
I wish to become connected th a& mal 
facturing concer! ho le ous Of increasil 
the quantity and mprovil the qualit oO 
output with no incre t I eX pe 
In analyzing conadlitior througt 1 he agen 
of stop vatch and ¢ t Phere 
l no doubt of 1 if t tO Increase ou 0 
put and I am not ‘ i Box 505, AME! 
MACHINIST 
Mr Manufacture \ manufacturing 
staff needs new fe ) nity presents 
techn ! I id 3 : experience 
roduction engineering hold 
Sitih« manu t ing stafl 
| works desires change with 
‘ elect i ipparatus, adding 
machines simila nes, superintendent 


05 
master mechanic expert tool design, cost 
reduction Box 513, AMERICAN MACHINIST 

OHIO 

4 voung mechanical engines now employed, 
ould consider new position paying at least 
$1200 Broad experience in designing and 
construction Location secondary) Box 488, 
AMERICAN MACHINIST 

PENNSYLVANIA 
Superintendent of wide experience with 


would like to change. 


MACHINIS 


concerns 
AMERICAN 


progressive 
Box S18 
WISCONSIN 
responsible 
ili turbines 


enginee! 2s vant 
ine! of ! ira 


position a ale a 
MACHINIST 


Box 474, AMERICAN 


Help Wanted 
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pulp 
State 
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Wanted Iwo t t-class 1 right fo! 
! I nou 


experience Box 487, AMERICAN Mac 
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Wanted Draft el Oo ive hud experi 
ence in designing if ind fixture especially 
il ure i able position 
MACHINIST 

ILLINOIS 

Wanted \ assistant chile engine man 
rienced as chief engineer or assistant chief 
plant operating gas engines 
information 
1300 


enginee! lor powel 
engines (alVe 


Address ( 13 


and steam 
. Oo your experience 
lrude Bldg., Chicago, Ill 
Experienced machine designer on automatic 
and special machinery Preference given to 
a man with experience on automatic can mach- 
inery Permanent position to the right party 
State experience and salar anted Kox 
195, AMERICAN MACHINIST 


INDIANA 

lwo experienced foremen fo achine and 

assembling rool manufacturing vasolene 

otors Cilve reference ex perience and age 
Box 262, AMERICAN MACHINIST 


Wanted——Machinery department foreman, 


must be familiar with latest machine-shop 
practice with ability to design jigs and tools 
for qui k handling of duplicate parts Model 
Gas Engine Works, Deru, Indiana 

Wanted -200 skilled workmen for manu 


shop to be 
rience and 


facturing gasolene motors new 


1 


open about September to give expe 
two references state wages expected rhe 
Western Motor Co M mm, Indiana 


Wanted An experienced reman fo ma 


hine department one far i with screw 

machines, dri press munch presses and 

cian cinemas # ma irate work ; 

v ef ence nd s oxin ed to go out 

\ Lb a \ \ NIACHINIST 
} t 

Wanted —( bole ile i experience 

P ‘ ‘ lorsed 

state ¢ } ‘ ‘ eference and 

( W. E. 4 Co ou lle, 
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Found fore i o p-to-date foundry 
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man experienced in coremaking, mixing by of a few thousand dollars preferred. Address perience, with references and saiary expected 


analysis, machine molding and modern methods. Box 484, AMERICAN MACHINIST. Box 370, AMERICAN MACHINIST. 
Give experience, references and pay expected. Superintendent wanted by a company manu- Wanted—A good live agent in every shoj 
Box 494, AMERICAN MACHINIST. facturing gasolene engines. Plant is new, has_ or factory in the U. S. to sell one of the bes' 


Wanted—First-class designer and draftman best modern machinery and an established known preparations for removing grease an 
on steam and power pumping machinery. Good business. Is located in an eastern central state. grime from the hands without injury to the 
experience essential. Advise age, experience, This is a rare opening for experienced, reliable skin. Absolutely guaranteed. An agent Cal 
education and compensation desired. Box man—none other need apply. Address Box make from $5.00 to $25.00 over and above 


497, AMERICAN MACHINIST. 192, AMERICAN MACHINIST. his regular salary. This is no fake. p-? a 
MICHIGAN We require a young man for time study. = — em sae agents’ terms rhe en 

aur own o tair educ : » zola Co., Erie, Pa 
Wanted—A few first-class toolmakers on He should have a fair education and some , ' ea 
small work; good wages and steady employ- practical mechanical experience, especially in Wanted—-A large machine tool manufa 
ment for competent ‘men Box O78" Am. MA the machine shop. He must possess an inven- turer desires to employ an A-1 designer. Onl) 
, ye snina : tive, creative, analytic and tactful mind, willing such as have had experience on high grad 
First-class toolmakers, machinists, turret {tq Study the business and work hard. To work will be considered. To one who is com 
lathe hands, milling machine hands, wanted; sich a young man a good future is certain. petent, progressive and of good character a! 
some capable of taking charge of departments Box 504. AMERICAN MACHINIST excellent opportunity is offered. State experi 


Must be A-1 men. Give age, experience, wages, 


ence, salary expected and give references Al 
et Apply Buick Motor Co., Flint, Mich | 


Superintendent wanted for large and mod 
~e , : applications will be treated confidentially Boy 


ern printing-press factory. Must be first-class 4! 
NEW JERSEY capable man with successful record in this 465, AMERICAN MACHINIST 
Wanted—First-class machinists who have ne, able to estimate correctly, know how to Wanted—An assistant to the general super 
had shop experience erecting high speed engines handle men to best advantage, reduce costs, intendent of a manufacturing company employ 
No labor troubles, applicants must state wages have thorough technical training, and good ing about 500 men in the building of hydrauli 
desired, past experience and if employed at mechanical and executive ability Only men machinery in eastern Pennsylvania. A _ splen 
present. Trenton Engine Co., Trenton, N. J with the above qualifications need apply did opening for the right man, as it is the inten 
Wanted—Draftsmen and detail men experi Write fully, stating experience, age, refer tion of the present superintendent to soon 
enced in small gas-engine work Give age ences and salary sox 506, AMER. MACH retire, :' { man A mong A 10, -_ = ties 
2xperience { Ss , . ter Ox ‘ in modern machine shop and foundr’ AClice 
experience and salary expected Bo 196 OHIO nel aaa Bow 164. AwemcaN MACH 


AMERICAN MACHINIST. W: =, achi } foremal ac 
antec ne machine shop Toreman, Factory accountant and auditor wanted 


NEW YORK ouvuainted with plece work Box 517, AM. Ma. Young man to take charge of factory accounting 
Wanted—First-class lathe boring mill and Wanted —Mechanical engineer; one who can gystem. run it according to schedule, make 
turret lathe men accustomed to accurate work take charge of drafting and designing machine reports. and deductions required by superior 
Kerr Turbine Company, Wellsville, N. ¥ tools. Must have had extended experience along officers Must have held similar position 
Wanted—Toolmaker competent to take charge these lines Must give recommendations and have <¥general knowledge of manufacturing 
of a gang of men under the foreman and get state former employers and _ salary received methods, specific knowledge of modern methods 
good work out. Box 489, AMERICAN MACH. and wanted. Address ‘“‘Machine Tool,’’ AMERI- of running his department Location, Phila 
Competent draftsman, familiar with power CAN Macninist delphia. State fully, age, education, experi- 


presses, for Brooklyn; state age, experience Wanted 4 thoroughly practical draftsman, ence, married o1 single, salary desired, — 
and salary Address Box 516, AMER. MacH. One experienced on turret machinery preferred; available. Address “ Auditor,’ Box 502, AM. Ma 

Wanted—A first-class foreman to take charge ®%, Master ee = ae on _ ad — Tool and machinery designer wanted. Young 
of the manufacture of four cylinder gasolene adequate salary = mous ~- ~~ gee co man, technical education, shop experience 
engines. Address Brennan Motor Mfg. Co., progressive; | —-—_ requirec . a on press, die and drawn metal work, designing 
103 Grape St., Syracuse, N. Y. H. B. Lester, ag ge con avis experience on standard tools and special appar- 
Sewing Machine Co., Dayton, Ohio atus for rapid production of duplicate work 

Men wanted for automobile factory in north- jn touch with latest developments in manufac- 
western Ohio. Applications wanted for future turing operations, able to work in harmony 
openings Machinists, assemblers, toolmakers, with manufacturing departments and superiors, 
1, sii molders, machine, bench and floor, millwright design simple and effective apparatus. Loca- 
foolmakers wanted; first-class men experi- helpers,’ testers, punch press hands, painters, tion, Philadelphia. State fully, age, education, 


Foreman for machine shop employing about 
50 men; state age, experience, salary and 
give references, which will be considered con 
fidential Box 515, AMERICAN MACHINIST. 





enced on jigs, fixtures and fine gages for close ypholsterers. Auswering by letter please state experience, married or single, salary desired, 
— work, oe *S, ———, in ae. rate per hour wanted. Address Box 458,.AmM. M when available Address “ Designer,” Box 501 
and wages expectec emington Arms Com- : , RIC T 
pany, llion, N. Y. Wanted —First-class manchintate, lathe ianer. AMERICAN MACHINIST 
. ao ‘ ; drill-press, screw-machine, boring and milling- WEST VIRGINIA 
Wanted—-A few experienced switchboard machine ‘operators, die-sinkers and pattern- r . ~st-cls echanics fo 
and mechanical draftsmen; steady employ- makers who are seeking positions or desirous Wanted—Some _first-class| mechanics 10 
ment. Apply in writing, Engineer in Charge, of jmproving on those which thev have,— /@thes, planers and assemblers; best wages 
1 : . paid for best men. None but really first-class 


Drafting Department, General Electric Co., to register their names and addresses with 

Schenectady, N. ¥ the free Employment Department of the National 
Wanted—Man to take charge of machine Metal Trades Association. Address ‘“Com- 

shop near New York City, employing eight missioner’s Office,’’ No. 605 New England Blidg., 

or ten men; must be a first-class, all-around Cleveland, O. 

hustler, and willing to work himself. To a 


man who can fill the requirements there is a PENNSYLVANIA 
chance for advancement. tox 519, Am. Ma Machinists wanted. Lathe, boring mill and or a © 
Laihe, planer and boring mill hands wanted floor hands, air compressor work. The Blais- 


for night and day shift; no labor troubles; dell Machinery Co., Bradford, Pa. 
increasing force; applicants must state wages Wanted—Draftsmen with experience in de- Purchaser for No. 2 Farwell milling ma 
desired, past experience and if employed at signing and checking machinery and machine chine, Grant hobbing machine and Gisholt tool 
present, to receive further consideration. Ap- tools. Location, eastern Pennsylvania. Box grinder; all practically new and in A-1 con 
ply Ingersoll-Rand Co, Painted Post, N. Y 447, AMERICAN MACHINIST. ; dition. Box 508, AMERICAN MACHINIST 
Wanted—Energetic man with experience on Mechanical Drawing—An eastern college For Sale—Patents on two automatic ma- 
credits who can systematically manage office will have a position open about September chines—one for making screws of all kinds 
in manufacturing patented staple products 1st for a technical graduate as junior in one for small parts of any kind. Machines 
selling to electrical jobbers and contractors; structor of mechanical drawing. “Applicant can be seen in operation at 16 John St., New 
one who will back’his judgment withinvestment must state age, education, drawing office ex York, L. & M. Wollstein. 


mechanics need apply. Address Box 158, 
Wheeling, W Va. 
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Unloading Railroad Cars by Machinery 


A Mechanical Dumping Device That Does away with the Hand Shovel 


and Puts to Shame the Hopper Bottom Car. 


A Nature Fake Hog 





BY 


lf railroad cars can be loaded by ma 
hinery, why cannot they be unloaded by 
achinery ? 
Loading coal and ore into gondola 
eight cars has been done by machinery 
a long time, for we are all familiar 
vith the conveyer and elevator, and the 
al chute is among the oldest inhabitants 
f almost every railroad yard 
Not very long ago the laborer with the 


SNOWDEN  B. 


terial out through the bottom door. In 
the case of freezing in winter the coal and 
ore have to be dug cut with a pick as well 
as a shovel, and the process is anything 


but rapid 


Ir Picks THEM UP 
Again came the question, if cars can be 
loaded by machinery why cannot they be 


unloaded by machinery? The halftones 


REDFIELD 


barge underneath, alongside the dock. 
Ihe material handled at Hoboken is coal, 
and it is by these machines that the Dela 
ware, Lackawanna & Western Railroad 
Company transfers its coal from rail to 
barge ti insportation 

Fig. 1 is a general view of the north 
machine, and it will be seen that up in the 
center of the structure there is a_ steel 


hopper-bottom railroad car almost upside 











FIG. I. MCMYLER CAR DUMPER AT 


shovel for unloading ore and coal cars 
was partially put out of business by the 
introduction of the hopper-bottom gondola 
car. It might almost be said that the 
hopper-bottom car marked the dawning of 
a new epoch in the rapid unloading of coal 
and ore trains, for theoretically all that 
had to be done was to run a long train 
of these hopper bottom cars up on a 
trestle, then to open the doors on all the 
cars and have their contents drop out 
onto the piles below the trestle. 

This sounds very well, but in actual 
practice it has been found that the process 
is slow and that the laborer has invariably 
to be sent into the car to assist the ma 
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reproduced herewith illustrate one of a 
pair of car-dumping machines built by the 
McMyler Manufacturing Company, of 
Cleveland, and located on the Hoboken, 
N. J, docks of the Delaware, Lackawanna 
& Western Railroad Company. Each one 
of these machines is capable of picking up 
and turning almost bottom side up any 
gondola freight car now in existence or 
liable to be designed for some time to 
come. This machine picks up the car, car 
ries it upward to a convenient hight, and 
there literally turns it over almost com 
pletely bottom side up, dumping its load 
down into a funnel-like apron, which di 
rects the material through a chute into a 













HOBOKEN DOCKS OF THE DELAWARE, LACKAWANNA AND WESTERN RAILROAD COMPANY 


down which has just dumped its load of 
coal down upon the apron and chute lead 
ing into the canal boat alongside the dock. 
The impression given by the photograph 
is that this car-dumping machine is an 
affair of some size, and this impression is 
quite correct, for it is designed to pick up 

car which will hold a load of 120,000 
pounds, which together with 50,000 pounds 
for the weight of the car, 85,000 pounds 
for the weight of the track and cradle 
which holds the car, makes a total weight 
lifted of 255,000 pounds. 

The record unloading obtained by the 
Delaware, Lackawanna & Western Com- 
pany with one machine was 265 cars in 
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twelve hours, and during the month oft 














March just past they handled 325,000 tons F oh \ \ 
; . 
of coal on the two machines. As a matter ] X % : 
4 7 : : | " \ ' \ 
of fact the capacity of a machine of this Ke \ 
: 
kind is limited by the kind of coal and by oy \ 
the rapidity with which boats can be Fi a i\ , Holding Chains 
] , . ’ | Ss \ es 
pulled into place, one after the other as = ‘ \ \ 
they are loaded — — St \ \ 
1 ily F § S \ \ 
Hert are some records obtained trom a & = ? 
. : : dh. Y \ 
similar machine at Toledo: 336 cars wer: 5 | J 
’ 5 o 
handled by this one machine in a day, pre t/ 


sumably twelve hours. Three hundred and 


irs were handled by the same 


} of 
5 4 
| a 


twenty-six 


machine between 6:30 a.m. and 4:35 p.m., 








minutes lost time waiting for 


\ 


with 25 
boats. In these 326 cars there were II, 


Counter- 
weight 








584 tons of coal \nother record 1s 206 


cars holding 6390 tons of coal, unloaded 1n 





five hours The average run for one ma 






Chute for 





22 Screenings 


chine at Hoboken is about 22 to 25 cars 





per hour; but one record of 42 cars in 


an hour was obtained on the machine at = V>T— 
loledo |} 
. 
ome 























: T F |) 
Mute or Hoe? ) 
‘ . A a } 
Cars are brought to the dumping ma 7 =) ff 
chine up an incline, being pushed into “B 
place by a small steel car of peculiar shape x 2, 


and designed to push the g 


the hill 
stretches 


is of 


narrower gage than the 


yndola car up 
Cc ible 


pushing car 


by means of which 
track The 


standard 











Barge 








railroad car and consequently there aré 
four rail the incline This is il American Machin 
rate ( clearly in Fig. 2 FIG. 4. HOW IT WORKS 

[he pushing car is called b 

in depet pon loc yf wanna & Western docks they call it a hog, machine, as well as the pig, is obtaine 

' Pr t] pig. Wheth r not the fact that these from steam, and the canal boats which Ii 

t t ipal dock in H s anything to do alongside the dock are pulled into pil: 
neat l fashioned with the selection of this particular name _ by cables actuated by steam engines on 
tl } | \ ld | difficult » State dock 

it ) at \ ft pig has pushed the car up int 





























HIN H \l » INTO THE CI I FIG, 3 TURNING THE CRADLE AND CAR 
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cradle of the car dumper the cradle ing down at the bottom of the cradk the hoisting cables coming from the 


ns to rise, lifting the car but without while it is in the act of dumping a steel engine house, shown at the bottom lett 


ing it over. The cradle may best be gondola car over toward the right-hand - side of Fig. 4, after going to the top of the 
ribed as a long platform carrying a_ side of the picture. The two rocker arms tower, come down again, pass under 
ion of the railroad track. On on and their connecting shaft are clearly sheave { at each end of the cradle at 
of this platform, that is the side next shown on the bottom of the cradle V1 the lower left corners, as viewed in Fig 
he water, or the dumping side, there is rocker arms are also shown in Fig. 4 4, before turning. From these sheaves th« 
rtical steel wall extending up from thi As soon as the cradle has been lifted cables pass under the cradle to the sheaves 
form fhe section of track in the © sufficiently far to relieve the rocker arms 3, shown at the lower right-hand cornet 
lle is mounted en rollers in the cradle from the blocks upon which they rest, the of the cradle and from ther » the ver 
lf in such a way that the track may counterweights with their chains draw the — tical side to other sheay C, located on 
le over about ten inches toward the track and the car over toward the vertical the under side of the apr Passing 
nping sid wall on the dumping side of the cradl around these latter sheaves the cables once 
rom this slidine track there extend This makes the car rest firmly against the more go downward and lv fasten onto 
ir heavy chains, which run horizontally upright wall of the cradle the cradle itself 
m the track toward the water, then \s the car further rises, four large steel It will be understood now that when 


} 


und four sheaves in the cradle, and hooks, which up to this time have been the hoisting cable is drawn in by the hoist 


n upward to the extreme top of the standing over but not touching the car, ing engine the tendency is at first to lift 


ichine, where they again pass around begin to drop down, and finally hook over the whole cradle in its normal upright ps 






































FIG. 5. DUMPING THE CAR, SHOWING THE FIG. 6. THE APRON AND CHUTI 
COUNTERWEIGHTED HOLDING CHAINS 

other-sheaves, and finally down on the one side of the car. These hooks are also sition, but when the upper edge of the 

slanting side of the machine to four slid on the dumping sid [he car continues side wall of the cradle strikes upon th 

ing counterweights. The effect of these to rise, still maintainimg its normal up- hinge of the apron already spoken of, it 

counterweights and chains is to continu right position, but pressed against the side is easily seen that to continue to draw in 

ally tend to draw the section of track over wall of the cradle the cable will cant the cradle over in 

toward the dumping side of the platform; clockwise direction as seen in Fig. 4 

that is, toward the vertical wall. When Anp TurNS THEM OV! 

the platform or cradle is in its extrem After the cradle has been lifted so fan \tso Hotps THEM IN 

lowest position the section of track is, that the top edge of tl ipright = sid \s the cradle tips oy the chains lea 

however, held over to the opposite side in — strikes against the hing: the swinging ing up the right-hand side wall of 

continuation with the rails leading up the funnel-shaped apron, the whole cradle | cradle, being drawn taut by the counter: 

inclined plane This holding is done by gins to turn over by revolving about these weights and holding the track and 

two rocker arms, which, when the cradlk hinges, causing the car to lean still hard strongly toward the vertical wal eg 

is at its bottom position, rest upon blocks gainst the upright side of tl cradle to wind over the top of the car It 
a underneath This is shown in Fig. 3 where the car 1 now that the real use for the hook 

Fig. 7 is a halftone taken from a posi partially turned over The turning a ready spoken of is seen, for the chair 
tion half wav up the structure, and look tion will be understood 1 1 insid f the hooks. and t} 











begin to 
the 


1 the chains 
ese hooks 
r from being crumpled in by the 
1 pull of the 


wrap 
protect side 
power 
is a view 


Fig 5 


chains 


‘king dewn upon the 


the four counterweight chains wrap 


¢ around the car are plainly seen. This 


also 


clearly 


Fig. 4, in 
how the 


tion which its shown in 


tted lines, illustrates 


vented from falling out, as it is 


rally hound into the cradle by these 


uns and their counterweights 


In Fig. 5, at the left, three smaller | 


ims will be seen to be projecting 


rough the sides of the heavy plate girder 
cradk It Is the S¢ | 


the main upon 


around, 


wall of the 


overturned car, 
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coal is separated from the larger sizes, 
which it is desired to load into the barge 
of this 
adjustable by means of hand wheels, and 


underneath. The mesh screen is 


these wheels may be seen on the far side 
of the apron in Fig. 5 


Below the screen, that is in the pocket 


under the screen, there is a worm con 


veyer driven by a motor, which constantly 


traverses the slack and fine coal to the 
further end, where it drops down a chute 
into a bucket conveyer, which carries it 


ip into a bin in the building shown in the 


background of Fig. 5. Here the amount 


then be 
dumped into other cars and carried off to 


of slack is weighed and may 
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ter case the coal must be dumped at suc! 
a speed that there will be sufficient tim 
for the screening to take place effectivels 

Fig. 6 is a view of the apron and it 
chute which the coal into th 
In the upper left-hand corner o 


delivers 
barge 
the picture are the motor and gear dri 
ing the worm conveyer, and also the ver 
tical chute is seen at the far end, whicl 


carries away the slack coal from th 
screen. 
TRIMMING SHIP 
On the extension arm of the apron 
overhanging the water, there is a_ pro 


tected platform where an operator con 








that the track rests, ane 


section of 


re mounted 


a upon rollers in the 
dle itself, as already described. In the 
sition shown in Fig. 5 these I-beams are 


wn down to their extreme position, 


the track 1s held strongly over toward 


dumping side of the cradle by the ac 


if the chains and counterweights 


No SLACK IN THE BArRGI 


he coal in out of the car 


passing 


wn into the funnel-shaped apron, passes 


reen in the bottom of the apr 
me - of this screen the slack and 


——_ 











LOOKING DOWN UPON THE 


the power houses, where it is burned un 


der the boilers 


In this way, knowing the weight of a 


car of coal, the net weight of the car and 


amount of 
the 


the 


slack separated out from 
the coal in act of dumping, the net 
weight of coal actually transferred to the 
the 


coal actually 


the 


barge is known, and 
loaded the 


as desired 


barge is of 
For 


gratings are 


into proper 


fine coal, which is 


s1ze, 


not sereened, the covered 


with steel plates and the dumping may be 
done very much more quickly than when 


in this lat 


dumping stove or cgg coal, tor 


OVERTURNED CRADLE 


trols a switches and 


By means of various motors and 


electric 


number of 


hoists 
the cables shown leading downward from 
this platform the chute at the outer end 
of the raised or lowered, 
or turned inward or outward, with re 
the dock. Also the operator on 
this platform has control of a sliding gate 


apron may be 


spect to 


at the apex of the funnel of the apron, 
so that he can almost instantly shut off 
of coal passing through the 
In this way 


the supply 
chute down into the barge 
the coal may be loaded into the vessel in 
as to balance the barge 


sO placed 


pile Ss 











OSI 


har 
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at suc] 
nt tim with considerable facility. As surmised, means a milling operation with a mill that place in the cutter. Careful experiment- 
ectivel, the apron itself may be raised and lowered has as many sets of teeth as there are ing and observation has indicated tl] 
and it n its outer end so as to give it more or teeth in the chaser, and which must also probable amount of change for the st 
nto th less slant, depending upon the rapidity be at exactly the right distance apart if being used and this is allowed in the cu 
rner o with which it is desired to pass the coal threads with an accurate lead are to be ting of the pitches 
ar drix «ver the screen cut The milling cutters are carefully \ssuming that a cutter for a 1o-pit 
he ver made to insure even spacing of the teeth chaser is to be made, 1 nches long 
whic SHORT OR TALL, THICK OR THIN as they are a series of circular grooves which will giv 5 teeth in the milling 
ym th There is another adjustment for this and not a thread cut along the face of the cutter I-xperience has taught that this 
apron, that is, a vertical rising and falling milling cutter length of cutter would contract 0.005 in 
the hinged upper end. In the exact It is one thing to cut a milling cutter Dividing this by I5 gives a contraction 
nter of Fig 5; beyond the far, end of the of the right pitch and quite another to 0.00033 inch per tooth so that the corre 
apron ir, will be seen a vertical screw which is have it of the right lead when it comes spacing would be 0.10 + 0.00033, 
1 pro hout four inches in diameter. This screw out of the hardening bath, so the first 0.10033 Pretty ne measurements, 
r con passes through a nut near the hinge of the step is to consider the amount of con- at least approximated by the attachme: 
— pron, and by turning the screw and its traction that can be expected to take to the lathe, shown in Fig. 1 his is 


mate at the near end, the vertical eleva 





tion of the whole apron may be adjusted 


his adjustment in the machines at Ho 
oken amounts to 30 feet; that is, the car 
turning in its highest position turns about 
» feet higher than in its lowest turning 


sition. The object of this adjustment is 


to accommodate the various hights of 





arges and ships to be loaded 

No matter how high or low the hinged 
nd of the apron may be, the rising cradle 
Iways strikes against the hinge when it 
as been lifted sufficiently far, and begins 
turn at this point, so that the side of th 
verted car practically coincides with the 
ottom surface of the apron. The size of 
the car also, within wide limits, is imma 
rial as the sliding track and hooks and 


hains automatically adjust themselves to 





h condition 
Making Chasers for Landis Die 
Heads 


\lakinge the chasers for the Landis dt 


ad is a different proposition trom rdi 











rv cd making as the teeth are cut along 























the blank instead of on the end This FIG. 2 MILLING OF SLOTS IN } ‘ HASERS 
meter stoy rking against 
tiplying ndicator1 tached to the end 
the Carriage thist ds to ten thousandt 
ir “tenths, the re coming to be ca 
the many ps nd enables the car 
ful toolmaker to get pretty close t 
dimensio1 ‘ icrometer is the reg 
lat lorm, 1 ading 1 thousandths, ind 
indicator Ot ultiplying lever 
Another interesting operation is th 
nw tT thie 1 cl { the 
ind . | hese slot 
ind neula Wwe undercut, i 
ym necessitating ¢] work beimg held off 
7 nter to get the desired results witl 
“— cutter show: So the gear cutter 
. called int in’ the magazine fixture 
_ shown was unted on the work spind 
ite The cutter is made of the right shap 
mn, get into tl groove when it is up o1 
‘* side far « ugh to give the right angle 
. to the sides and to mill the bottom of 
» sides far enough to give the right of th: 
2 groove parallel with the face It is i 
+ dexed the same as for gear cutting an 
FIG. I. LATHE FITTED WITH INDICATOR FOR MFASURING PITCH 0} ERS the operator can easily keep it load 
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with pieces to be milled and take out the 
finished chasers. 

We are indebted to the Landis Machine 
Company, Waynesboro, Penn., for the 
illustration, and to their superintendent, 


RE. Bee 


ing the necessary 


Fisher, for his assistance in secur 
information 





A Divided Molding Frame 


By JoHN R. Moornous! 


In foundries where the patterns ar 


carded, a effective device 1s 


( he ap al d 

o use a divided molding frame, to which 

is attached the card to be used, By this 

method a 

them faster, but a card so worked will 
It 


When 


hand, also 


saving is not only made molding 


last longer rapped and drawn 


cparately by where pattern 


re made from the softer metals, thet 
less liability of their getting out of 
hape; because, when used in a_ divided 


olding frame, the shaking of the pat 


tern and drawing from the mold are 
omplished by the outside frame 


using the carded p 


On snap work, 


rns set in the divided frame, casting 


quite uniform if the pneumatic vibra- 
rr be used, as they are then vibrated 
ike, and more than is necessary t 


nsure the clean withdrawal of the pat 


tern [his 1s most important in small 
nd intricate castings that are to be 
placed in jigs for machining 

To use the snapflask with a pattern 


plate on minute castings, difficulty is ex 
perienced in keeping them from an overt 
hot joint. No matter how perfectly th 
nap may fit the plate, previous to going 
to the foundry, the damp and heat, acting 
f the flask, make a dif 
ference in the day’s work that shows to 


With 


divided frame this small « 


mn the lumber « 


ri 


disadvantage on the castings t 
se of the lis 
crepancy 1s Overcome, because the cope 1s 


rammed directly off the drag face 


A divided frame with a vibrator at 
tached, is shown in plan in Fig. 1 An 
enlarged view of the newel, which is 
idjustable, is seen at Fig. 2 An en 


larged section through the combination 
f the divided frame, with the cope and 
drag located, 1s shown at Fig. 3 \t 
Figs. 4 and 5 a plan and elevation of the 
djustable newel as attached to the cope 


is shown, and Fig. 6 shows the elevation 
of the dowel as attached to the drag part 
Given the size of the snap to be used, 
a pattern of the divided frame is made to 
it. This is preferably cast in aluminum, 


thick, 


inch deep, cast in to receive the card of 


inch with grooves at 4A A, 
patterns that is secured to the frame by 


X X, 


These can be changed and sub 


means of the countersunk screws 
Fig. 1 
stituted by other cards at short notice, by 
the removal of the screws. In the newel 
plate / holes are drilled to permit of their 
frame; elongated 


being secured to the 


slots are also filed in the plates to permit 
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of their adjustment to the dowels on the 


drag. In locating the dowels D and plates 


i r what are commonly called the pins 
and ears, to the snaps the dowel D is first 
secured, perfectly square and true to the 
[he ears F 
the two parts are placed 

socket G 
slide together evenly, without 


drag part are then secured 
to the cope part; 
ogether, and the so adjusted 
that they 
any slack 

Next take the 

t it over the dowels D in the 


livided frame PB and ad 


just it, to fit 





YY 
Je 
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crushed or disturbed by any weight tl 
may be brought to bear upon it. 

Having now described the constructs 
it remains to folk 
Assur 


of the divided frame, 
with the procedure of working. 
ing the card is located in the frame at 
the dr 
is place 


the match made to agree with it, 


part, with the divided frame, 


upon it and rammed in the ordinary wa 
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DIVIDED MOLDING FRAME 
same manner as the cope was treated. It is then removed, turned over, and the 


together, as 
four pieces of iron 
I4xIx3 screwed to the side 
of the drag near the ends, to support a 
corresponding set of irons on the cope 
part. This is done so that upon the re 
moval of the divided frame, and the re- 


Placing the combination 
shown in Fig. 3, 


inches are 


placing of the cope, the sand will not be 


cope located upon it. This also is rammed 
in the usual manner. The runner is then 
cut; the valve operating the vibrator is 


opened, usually by the knee, and the 
cope is raised from off the drag and 
frame. After this the divided frame is 


raised and the mold is closed in the or- 
dinary way. 
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Comparison of American Aeroplanes 


Both Curtiss and Wright Machines Exhibit Individuality of Their Build- 
ers—One the Aviator and Constructor; the Other the Aviator and Artist 


BY AUGUST U 85S POST 





\ close examination of the Wright makes these ribs of laminated wood bent trom which a weight of about 1300 pounds 
. ; . - 1 ca } vl, : -" ' 
Brothers’ aéroplane and the “Gold Bug, into shap« rau [his weight 1s connected by a rope 
built by Glen H. Curtiss, will show first a running er pull to the far end of the 
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Curtiss machine, without taking into a gie, and la 
int the surfaces contained in the for pigs ( g t to 
ward planes used for steering in a vertica ‘ ee trom 
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Im point of size ly 
yer ( P a 
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| | in 
WEG ag gr : 
“ © GC | } \ | Ti 
; : . times. theretore 1 WoO! ! . 
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. " ’ . , or toc itt ‘ , corti ‘ ‘ : . 
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ibout 1200 pounds Wit two passengers ' : pot it | t even times 
- 1 ] 1 } col I I ir p | ‘ 
of 150 pounds each, the machine weighing if y were 
’ ing its continuity . ; , : 
one over goo px ( including water : ! if lect the safest 
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does not vary much from that of the ! ae , voint where thi pport of the air ceases 
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se : . ship. A erring s machine, which he ‘ D — 
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struction, — the LISt ot vamboo- tor 0 , bl mall wheels, one in front and two under 
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vish the Sallie results as these two ma ’ 
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also by lighter weight in the’ engine, a ib smooth field; as the speed increases 
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7 ps ’ STARTING AND \NDIN¢ , 
24 horsepower The Wright Brothers and less weight on the wheels until they 
engine is a littke more powerful, giving Che next radical poimt of difference 1s ire free from the ground and are carried 
28 to 32 horsepower, but it weighs in the manner of starting and landing by the machin This extra weight is 
over 300 pounds. The braces and main The Wright Brothers have placed skids very slight, and although the head re- 


structure are made of solid wood, except or runners under the machine for landing, — sistance may slightly increase the total re 


the ribs of the aéro curves, which are and for starting use a rail about 75 feet sistance, these points are so small that 
built up from two pieces of thin wood long \ tower about 20 feet high ts _ they need not be considered in comparison 


with blocks between, while Mr. Curtiss placed in the rear of the starting rail. with the advantages in landing and in 
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moving the machine on the ground. The 
wright Brothers save some weight by the 


use of their skids, and here again Mr 
Herring hopes to save weight and air re- 
sistance in more simple construction, for 
he believes that one skid or runner may 
be sufficient with a separate truck or 
wheel for moving the aéroplane on the 
ground and bringing it to and from the 
shed. For starting Mr. Herring intends 
to use a strong elastic rubber band and 
launch the machine like a catapult, by at 
taching the pulling device to a stake some 
450 feet in front of the starting point of 
the aéroplane. This would undoubtedly 
simplify starting and landing if it would 
not bring about other complications 


FRONT CONTROL AND REAR RUDDERS 


In both the Wright Brothers’ machine 
and the 
are much alike, that is, they bear the 


“Gold Bug” the forward planes 


same proportion to each other as far as 
size of surface goes, that the machines 
themselves do, and the relative position is 
It anything, the Wright 
Cheir 


nearly the same 
Brothers’ may be slightly larger 
method of deflecting or changing their 
angle is different, 
characteristic, for they change the curve 


however, and very 


of the surfaces as well as the angle by a 
most ingenious arrangement of the struts 
connecting the two surfaces. Mr. Curtiss 
has a rigid box-kite structure, and simply 
changes the angle in order to raise or 
lower the machine and steer in the ver 
tical plane 
The rear 
“Gold Bug,” 


rudder for 


rudders are different: the 
besides its ordinary vertical 
steering in the horizontal 
plane, has a small horizontal tail, the re 
mains of a large box-kite tail that was 
used on the first machines built by the 
Aérial [experiment Association, of which 
Mr. Curtiss was member This asso 
ciation, under the guidance of Dr. Alex 
ander Graham Bell, built the first) ma 
chines of this particular model, these ma 
chines being in order: a glider: the “Red 
Wing;” the “White Wing: th 
Bug,” winner of the Scientifi 


and lastly, the 


June 
American 
prize; the “Silver Dart ;” 
“Gold Bug,” 


Company and winner of the Scientific 


built by the Herring-Curtiss 


American trophy for the second time un 


less its record of 24.7. miles is ex- 
celled by some other machine before the 
end of this year The evolution—the 


slight changes, improvements, growth of 


refinement to the present state and to 
standard lines of construction—is very in 
teresting The influence of other minds 
and of other machines is also visible: the 
machine as it now stands is of the Cha 
nute-Herring glider shape, which was very 
like the truss form of construction used 
in the early Wright gliders. In contrast 
to this gradual evolution, the Wrights es 
tablished their model at first, and have 
made almost no change since This is 
the standard biplane construction, and is 


used in preference to the monoplane 
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CONTROL OF EQUILIBRIUM 


[his leads directly to the most marked 
and interesting feature of the Wright 
Brothers’ machine, the one thing that has 
put them so far ahead of all others, and 
seems to be one of the most character- 
istic elements in all their structures. I re- 
fer to their arrangement for changing the 
degree of curvature of the tips of their 
aéro curves, or warping the supporting 
surfaces of their machine at will, making 
them have a greater or less lifting power 
on one side than on the other for the pur- 
pose of righting their machine in case it 
tips or tilts too much to one side. This 
is done by having the outer portion of the 
rear edge flexible and connecting the rear 
corners on opposite sides, so that pulling 
the corner down on one side will cor- 
respondingly raise that on the other side, 
changing the curve of the outer portion of 
the surfaces and acting as a couple tend- 
The side that 
tilts down too much is made to curve 


ing to right the machine 


more and hence to lift more, while the 
opposite and high side is flattened out and 
its lift correspondingly decreased. This 
method of controlling the equilibrium is 
unique with the Wright Brothers, and is 
the basis of their most valuable patents, 
enabling them as it does to combine in 
one structure most efficiently what is 
done in other machines by means of small 
auxiliary planes, wing tips, and less per- 
fect methods of accomplishing the same 
result 

Mr. Curtiss has small planes mounted 
at each side of his machine between the 
main supporting surfaces, which are 
hinged at the front edge and connected to 
each other and also to a yoke that en- 
gages the shoulders of the aviator so that 
when the machine tilts to one side, the 
natural impulse being to lean toward the 
high side, this yoke is moved and the 
angle of the planes so changed that the 
one on the lowest side tends to lift and 
the one on the high side te push down, 
which quickly rights the machine. Mr. 
Curtiss has told me that this action on 
his machine has net given quite as quick 
or sensitive a response as he would like, 
and that several times the side control 
had been as far over as it would go with 
hut sluggish effect, while the front con- 
trol, on the other hand, was very sensi 
tive, responding so quickly that though he 
did not dare to let it go entirely he could 


keep it on an even course just by resting 


one finger on it Mr. Curtiss has also 
said: “Driving an aéroplane does not in 
volve the severe strain on one’s nerves 


I find 


and surely the most 


that many people seem to suppose 
it to be quite easy, 
delightful sport T ever had. In my flight 


this morning I really experienced no 
greater nervous strain than I would have 
felt in driving an automobile at good 
speed for the same distance, but, of course, 


conditions this morning were good.” 
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Morors 


The heart of a flying-machine is its 
motor, and like the human heart, it should 
act with the utmost regularity and re- 
liability. Light weight is important, but 
reliability is the most necessary element 
in construction. The Wright Brothers, in 
accordance with another of their char- 
acteristic ideas, were not satisfied until 
they had built their own motor and knew 
all there was to know about every pert. 
Although others might have built for 
them a better engine, or made some re- 
finements in the weight and finish, they 
had plenty of lifting power to spare for 
the motor and good control, so they had 
no difficulty in flying 

This thorough knowledge of the motor, 
which is gained only through making it, 
enables you to know just what part has 
been made lighter, just where you have 
pressed the limit, and from every little 
sound, just what is going on with the 
cylinders and crank case. One morning 
when Mr. Curtiss was flying over the 
Hempstead plains he felt almost instinct 
ively that the engine was not responding 
properly and knew it was not yielding its 
full power. Out of some 1200 sounds of 
the exhaust per minute he could tell that 
the rear cylinder had lost compression 
Descending at once, he told what the mat 
ter was and had the machine wheeled 
back to the shed, where upon taking off 
the rear cylinder it was found that the 
top of the piston had caved in, destroying 
the compression—which is rather high in 
this engine, about 85 pounds per square 
inch—and hence materially cutting down 
the full power. Mr. Curtiss knew that 
this place had been weak, and had pre 
pared new pistons, a little heavier, for 
just this emergency; and to show how 
delicate is the balance of the engine, before 
putting on the new pistons they were 
taken to a drug store, weighed upon the 
apothecary’s scales, and filed down until 
they were perfectly equal and balanced 
each other in the scale pans 

If a novice should have to run such a 
light engine, and one so delicate and sensi- 
tive, should anything go wrong it would 
teke a long time to find out the trouble, 
especially where it is not merely running 
the engine, but getting its full power de- 
livered. The Wright Brothers want to 
know their engine so thoroughly that it 
will seem to run in their minds and they 
will be able to appreciate the action of 
every moving part as if they could see its 
workings through the inclosing metal 
The Wright Brothers’ engine is water- 
cooled, and has magneto ignition with 
exceptionally large valves in the cylinder 
rocker 


The engine of the Curtiss machine 


heads mechanically operated by 
arms. 
is the first water-cooled motor that he has 
built, excepting the one built for Captain 
saldwin and used on the dirigible that he 
delivered to the War 
year. 


Department last 
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[his engine is in many respects superior 

the Wright Brothers’ engine, for it is 
ighter in weight, weighing a little over 
0 pounds, including magneto, pumps and 
‘arbureter. The radiator weighs 40 
sounds, and when supplied with water 
nd oil the weight of the entire power 
ant is while the 


about 150 pounds, 


ramework and_ supporting — structure 
veighs but about 250 pounds mor he 
resent gasolene tank on the “Gold Bug™ 
1olds four gallons, sufficient for an hour's 
run; the Wrights carry fuel in their tank 


sufficient for 125 miles 


FABRICS COVERING THE PLANES 


There is a great difference in the mate- 


rials used to cover the surfaces of the two 


machines. The Wright Brothers use 


rather heavyweight cotton cloth, with 
which they cover both sides of each of the 
supporting surfaces. This leaves small 


air space between the top and under sui 
face of each wing, within which are 1 
ribs 

In the Curtiss machine the material 
used is silk covered with rubber and vul 
canized so that it will be impervious to the 


} 


passage of air. ‘This material is fastened 

the upper side of the ribs by a band of 
featherbone tacked over them; the front 
edge is wrapped over the frame and _ th 
rear stretched tight by a wire extending 
from one side to the other through a hem 
in the cloth and attached to the end of 
each rib. The material is fastened by sew 


ing and gumming the edges together witl 


pure rubber cement, and in places 

shoe evelets (here may be some small 
advantage in air-tight material for the 
wing surfaces, and there may be also a 


slight difference in the skin friction 
different materials; when the speeds 


come greater and the pressure per squart 


' 


foot increases no doubt these points wi 


become of more importance 


PROPELLERS 


\nother essential point of difference is 
in the number of propellers, their shape, 
and the way in which they are driven 
The Wright 


question very fully and have, perhaps, as 


Brothers have studied this 


complete data upon this important point 
as any of the other experimenters in the 
held: they claim to be able to design 

propeller that will give its highest effici 
nev at the speed at which it is to travel 
through the air. This is one of the rea 


1 


sons why they use an auxiliary starting 
levice, for while they could design a pro 
peller that would give sufficient thrust t 
nable them to start from a condition of 
rest, this propeller would not be quite s 
ficient when the aéroplane was traveling 
it full speed through the air 

It is hard to attain the ability to con 
struct m the mind the conditions that 
exist around and in the disturbed field of 
the atmosphere about the blades of a pro 


go miles an hour. 
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peller traveling forward in the air and re 
volving with a peripheral speed of nearly 
[he study of a pro 
peller in water is the nearest to studying 
a propeller in air, although as water 1s 
Soo times denser than air, the speed of 
revolution in air is so much greater than 
In water 

Phe Wright Brothers use two propellers, 
chain driven, the chains running through 
metal tubes to guide them and to insure 
that they will not vibrate and jump off 
the sprocket wheels on the engine and 
shafts Phe make 


about 350 to 400 revolutions and give about 


propeller propellers 
140 pounds thrust each, although it needs 
much less than this amount to fly Phey 
have a peculiarly shaped blade, caused by 
cutting off one of the corners, for the 
Wrights explain that as this small area 
cuts the air at a greater speed than any 
other area and offers more resistance to 
the air than it exerts thrust, they cut it 
off Their 


slowly in comparison with the 


propellers seem to revolv 
propeller 
f the “Gold Bug,” which makes 1200 o1 
300 revolutions, nearly twice the speed 
The propeller that is now used is a two 
bladed one, and has a diameter of 6 feet, 
ind is 6% inches wide with a 5-foot pitch, 
which means that it would advance 5 feet 
for every revolution if there were no slips 
in other words, if it should revolve in 
some unyielding substance Che ends are 
rounded and it is cut out of a single block 
f laminated wood. It seems curious that 
vou can take two propellers and make 
them identical and by the use of templets 
cactly the same in every respect as fat 

mechanical skill is able, and vet a prac 
tical test will obtain different results from: 
each one 


With a 


i. draw knife 


propeller made by the eye with 
larger thrust has been ob 
tained than from those laid out by calcu 
lation at the Curtiss 

mondsport The “Gold 


the engine shaft by 


factory at Ham 


3ug’s” propeller 
is fastened directly to 
six bolts which clamp it to a flange just 
uutside the rear engine bearing. This is 
the best way to fasten a propeller, and the 
closer vou can get to the engine the better, 
thus eliminating long shafts, gearing, or 
other opportunities for loss 

It is dificult to compare the relative ad 
vantages of the Wright and Curtiss pro 
pellers; they both seem to do the work 
required, and have been designed esp« 
cially for their particular requirements 
and special conditions 

The flying machine still represents the 
personality of the maker, so that a com 
parison of the Curtiss and Wright aéro 
planes is less a comparison of two ma 
Each 


has such marked characteristics that it is 


chines than of two works of art 
easy to determine the source of its in- 


spiration he machines represent the 
individual thoughts of the makers, so that 
a comparison of the machines is in effect 
a comparison of the individuals them 


selves. Mr 


Curtiss shows his previous 
I 


3l7 


construction, gained from 


while the 


education 1n 
building motor-cycle engines, 
Wrights are clearly following in the foot 
steps of the more artistic Lilienthal. The 
Curtiss aéroplane is a flying machine; the 


Wright is a flying man 





A Short Cut for Figuring Circum- 
ferences of Circles by Long 


Hand 


By L. E. Dubey 


While the slide rule is about the quick 
est way of finding a circumference from 
Circumference diameter X 3.1416, 
it is often necessary to figure it out ac 
curately; and then, too, all of us do not 
have slide rules 


\t a_ place 


circumferences had to be figured out ac 


where a large number otf 


curately, and where the boss insisted on tt 
being done by the long-hand method, I 
used the following system which cut out 


all actual reduced the 


multiplication, 
chance of error, and enabled me to find 
the circumferences by the use of addition 
only. I simply made a set of multiples, of 


7 to the fourth decimal place, ranging 
up to 9, and laid it on the table im tront 
f me and instead of using the diameter 
as the multiplicand, | multiplied 3.1416 by 


it—the way the actual multiplication wa 


cut out is shown by the followime ex 
ampl 
ue 3.1410 
2 7 6.2832 
n 9.4248 
rt bf 12.5004 
= ss 15.7080 
6 Hd 18.8490 
” n 21.9912 
S " 25.1328 
9 x 28.2744 
MULTIPLES OF % 
lL nd the circumference of a circle 


with a diameter of 472.63, we simply take 
the multiples from the table and arrange 
them thus, starting with 3, then 6, then 


2, e.. ind add and point off 


3 94245 
6 1884906 
623532 
7 219912 
4 125004 


1484.814408 
lhus, 


3.1410 17 2.03 1484.81 4408 
the required circumference 

Any circumference can be found by the 
same method, and with an adding machine 


handy it's a “cinch.” 
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The Growth of the High Speed 
Engine 


ab 


May 


of a stenographic report 


On Tuesday evening, It, an 


stract of a lecture 


on “The Growth of the High Speed En 
eine, or The Straight Line l[ngine in 
Particular,” by Prof. John EF. Sweet, wa 
read before the Modern Science Club, 
f Brooklyn, N Thirty-five lantern 
hides were used Protessor Sweet was 
it present \n animated discussion fol 
lowed the reading of the paper, which 
\ in part as follows 
| OR SWEET’sS Papt 
l I il subject | shall, hot! 
( sit and choice, rely entire 
) n memory Just who built and 
high-speed engine woul 
1 re because I 
\ 1 high speed it | 
ind mw kn Oo reer 
nates thy \ 
\t the ( ] or was 
Iding ‘ FO) rs Mr 
\TTe wl \ lated with M 
i e Porter-Allen 
d di he want 
O11 It ) t! val moti 
vi sults of the Corl 
ae 
In the te irse, Mr. Porter 
ggester \] \ll wit i 
L 
Engine Frannie | 
wee oe i 
a |) A eC + = | ‘ 
c = —-f— “ 
J 
lowe i 
! PEN KI Siw) 
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Tas an VPP x \ 
pe Ms =a T ree! 
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FIRS ENGIN 


Power, N. F. 


3 ORIGINAL ENGINE, FLYBALL GOVERNOR 
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motion the engine could be run at 
Mr. Allen had not 


| 
Valve 


a much higher speed 








thought of this, nor taken to it very en 
thusiastically. Mr. Porter worked out 
the idea, and among other things had 
built and exhibited one of their engines at 
the London exhibition of 1862, where he 
astounded the English engineers by the 
speed at which it ran, although it was 
what we would now call moderate speed 
\t that time I was a draftsman in the 
international patent office, London, and 
traced on parchment the drawings of 
the Richards indicator (of which Mr 
Porter had charge) | believe | saw Mr 
Perter, although | did not make his ac 
juaintanes However, we met at. th 
Paris exhibition, where Mr. Porter ex 
hibited five engines built at the Whit 
wort works in) England The largest 
‘ 12x2 neh 1 portion f the 
machinet ind at t sp | of 250 revolu 
is per minute, if | recollect correct! 
Phi nel had condenser f Mri 
Port sign, in which the pump plun 
C1 connected directly to the tail end 
{ ston d, and although running 
that higl peed, which 1 engines bt 
Mr. Porter believed could be made s 
ible, the ngine worked quietl ink 
1¢ full The secret w 1 iki 
~) 
i\ \ i | y 
| nd a ) ART 
i. © 
/ . p Menon 
j 
Lwer i 
ACI GLES VAT STEM 
nd of the plunger pointed and run 
gy it under wate! 
Of the four other engin all | think 
X12 ne ran at a terrific speed [he 
tendant ld me that they were going 
1 it at 1000 revolutions, although | 
lo not know what Mr Porter ¢ xpected to 
do, or did do, but anyway it went fast 
ug] \Mr. Sprague says 1500 or 1600 
| don’t believe it [wo were run 
ing dynamos tor lighthouses, and an 
er was complete engine with one 
urt] f the cylinder and steam chest 
ut away, driven by a belt to show the 
tion of the valves, piston, etc. This 
was repeated by the Buckeye Engine Com 


pany many years late 


On Thanksgiving day, 1870, I started on 


the drawings for the first Straight Line en 


gine, Figs. 1 and 2, and finished and started 


+} 


the engine on the first day of April, 1871 


his engine had a varied experience, and 
for the last 19 years has adorned, or dis 
figured, the present Straight Line engine 
works. See Fig. 3. In the meantime 
Mr. Porter had come to New York, built 


a shop at Harlem, and was in the engine 
business, building and selling the Porter 


\llen engine 


August 19, 


1909. 
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CENTRIFUGAL GOVERNOR WITH ROCKE! 


FIG. 4. 























GOVERNOR WITHOUT ROCKER 


FIG. 5 
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FIG. ( PISTON, CROSSHEAD, ROD AND LON\ 
SLEEVE 

While at Cornell, in 1875, with only 
student labor, we built the second Straight 
Line engine and had it on exhibition at 
the Philadelphia Centennial. This engine 
had a shaft governor which was then, 
perhaps, the second or third one ever 
shown in this country Mr. Hoadley’s 
and Mr. Tabor’s were earlier, and the 


Hartnell, of England, earlier still. Patents 


had been secured before, but I do not re 


call that any were so far advanced as to 
call general attention to them. 
In the fall of 1879 the third Straight 


In February, 188o, 


was 


Line engine was built 


the Straight-Line Engine Company 


organized, a name given to the engine, 
and the first one built by the company (see 
13) started the first of July 


of that year. This engine is still running 


lig was 
at the Lakeside power house in Syracuse, 
N. Y. 

\t 
three 


the Centennial there shown 


or 


were 
four electric or 
dynamos,” as they were called then, and 
the one we had built at Cornell, the first 
Gramme machine built in this country, 
was shown driving an electric light, but 
such only as could be used for a lantern. 
Electric lights up to that time had been 


generators 
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used only in lighthouses and lanterns 
That fall electric lights were placed on 
the campus at Cornell, and others, to some 
extent, in the East. 

The growth of the electric light and 
the growth of the high-speed engine cam 
on together The electric people have 
ften claimed that the electric-light busi 
ness built up the high-speed engine, but 
there are two sides to that story 

In the early days there was a good deal 
of flicker in the lights and the electricians 
claimed that it was all due to the unsteady 
speed of the engine 


We furnished an engine for the Brush 


> 
p le anc te \Ir. Brush and his supe 
intendent worked a half dav testing 1 
. , 
jo-arce-light) machit Mr. Bru a 
cided tl ( u tes variatio1 \ n 
turn in tw utes. d that led t P 
ie Ip k« 1 1 ind settl T 
tl icke! au Impertrec rb 
The het ° erned engines elped 1 
, 7 
1 lectri ple 
, , , 
é S| V-speer ( 118s gines i 
P , 
( luti that the spee f 1 
neines 1] } ted vwhe the 
lig W ¢ < 
pit T 





Go | ectri peopl were tlk Ar 
ington & Sims and the Ball | think 
the Armington & Sims first, as the 


med t have a pull with Edison and 
were the first to make great progress 

lhe sall builders made great claims 
for their governors, but they have changed 
them three or four times, while ours is 
practically the same as that used in th 
first engine built by the company, 29 wears 

The Straight Line, Armington & Sims 
ind Ball engines were center-crank, shift 
ing-eccentric shaft-governed ; ours a singlk 
ball: the Armington & Sims two balls, 
and in the Ball the governing was partially) 
centrifugal and mainly by an ingenious 
arrangement whereby the eccentric was 
shifted bv the load 

Soon after the four engines mentioned 
came the Payne, Ide, Westinghouse, Skin 
ner and others 

The Porter-Allen and the Straight Line 
valves were mechanically fitted flat valves, 
depending on the mechanical fit for tight 
ness. The Armington & Sims and West 
inghouse piston valves and the Ball used 
a partially balanced valve 

At the Centennial the Buckeye Engine 
Company exhibited a small engine, such 
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as they coupled direct to a ‘circular saw, duced later, and | think by steps, but by 


and ran it at a terrific speed. I think they whom first I do not recall 


said 400 turns a minute. It was some J. C. Hoadley, who was the first, no 
thing like a 6x12 or larger, and the saw doubt, to introduce the shaft-governed 
f such size as is used for cutting lumber shifting single-eccentric in this country, 


The Westinghouse two-cylinder single determined by experiment that to have the 


acting engines were short-stroke, and ran engines run quietly from 10 to 14 per cent 


at high speed, likely faster than any of the clearance was necessary, and Bourne and 
others, and as far as numbers were con Auchincloss that it was not possible t 
use the ifting eccentric and maintaim 


i: constant lead to the valve at both ends 
2 )) of the evlu ! his led me to “monkey 
a ¢ * ‘ , 
> a et » with the 1 ker arm and desien the cor 
f OL — TT | ‘ | ] 
WPT AS rected lve motion which did maintain 


SARK ~~~ ( it t ends oO the 
a a | 
Yy wil earl t eng! 





t 
Fit 
11 ‘ ‘ ‘ P enti ] thin t { ' 
- ’ . ef p non I he most ¢ ent l 
— eS i. on 
00 || cy ~ c I ill I thi Ine must vo 
9X9 Pr } , 
=> 4 | f 4 P4 x vit t rietest ) ible stop—wh 
a = ~ mts) 
" stop s imp tive The engine 
ay ~~) govern n the widest variation of load 
AQ \N and the engine must be quiet and in many 
————S—~ 
‘ St . cases practically noiseless The question 








‘f steam consumption sometimes does not 
| 


FIG, 12 PRESENT CROSSHEAD come in at all, on account of heating the 


cerned the Westinghouse people turned [his history has extended over a period 


cut twice as many as any other builder, of about 45 years No one can realize 
although possibly not as far as electric the amount of study and experimenting 
lighting was concerned They were the that has been given to the development 
first to adopt the inclosed crank case and of the subject. The experiments we hav 


splash oilers, and the first to introduce tried, and found to fail, far exceed the 
compounding The continuous system successes and, as Edison says, “No failure 


of oiling with pump and filter was intro i a loss, hecaus« vou learn something :” 
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so we have learned a lot of things that 
don't could have 
hoped. 

We 


work as well as we 
Fig. 6, which 
all said was right, but did not do 
well; too many got to cutting. We tried 


various kinds of piston rings until about 


tried long pistons, 


they 


1888, when the limited expansion which 
we now use was designed. Mr. Porter's 
four-opening double valves with very 


short travel have eight chances for leak 
We cut 


it down to one valve, with two chancgs 


age, aggravated by the small lap 


for leakage and long travel and wide lap, 
which is better, but none too good. 

The compensating-pressure plate was too 
complicated. For the various steam-chest 
and cylinder-head joints, the narrow band, 
the thing; the 


round rod in a reamed hole for piston and 


metal-to-metal, is also, 


valve rods; the bushes, from wood to cast 
iron. Babbitt is best in some places, and 
lead bronze in others, Fig. 6. 

Six or eight kinds of crossheads and 
guides: two or three different kinds ot 


attachments of crossheads to rods; three 


or four kinds of takeups on crosshead 
pins; three or four crosshead pins; three 
different styles of frames; solid and 
bushed cylinders; three or four modifica 
tions in the design of the governor; thré 
kinds of governor, before the final dé 
sign, Fig. 5; three kinds of main boxes: 
two or three throttles before John Cof 
fin’s, Fig. 9: two distinct forms of cross 
section of the various parts: and a halt 


hundred direct-connected bases: certainly 


marke d cle pat tures 


as many, if not mor 
from general practice than on the part of 
ther builders 

The original characteristic features of 
the Straight Line engine were the straight 
two-arm frame, three-point support, Fig 
1, ring oilers, flywheels on the throws 
f the crank, Fig. 2, single-ball gov 
ernor, Figs. 4 and 5, absence of packing 
on piston and valve rods, Fig. 7, end 


play to all journals, long crossheads, Fig 
8, and short guides, limited expansion 
piston rings, the absence of foundation 
holts, Fig. 0, baffle plate s in valve, Fig. to, 
Coffin throttle and pop piston, balancing 


pockets in rim of flywheel, Fig. 2 


It is for us, whose shadows are grow 


nter and fainter, t 


anticipat \\ 


1 1 
is ft ie tiie 


nal outcome of our fight 


ing this battle for the high-speed engine 


Grass grows up and dies down: trees 
grow and die; dogs grow and di ind 
man suffers the same fate Countries 
spring up and flourish and fade away 
nd astronomers tell us that the moon 
s dead, and that there are dead stars 
Kach and every one of the old slide-valy 
engines has had Its day, al thousand rotary 
engines have died “a-borning.” the tur 
mnes are spinning, and the glor f tl 


Corliss engine is waning 


Che high speed and gas engines started 


together The gas engine has matured 
much more slowly, and is about to have 
its innings The high-speed engin 
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changing its coat, and must share the fate 
of everything else. It has served its pur- 
pose, proved its right to existence, been 
useful, and if it goes down with the Cor- 
liss engine it will die in good company. 





Boring Bar for Ball Sockets 


By H. C. WILLIAMSON 


[he accompanying line cut shows a sec- 
tional view of a boring bar for boring ball 
-ockets in pedestals and pillow blocks for 
self-alining bearings. This bar has been 
used on several kinds of work and under 
adverse conditions has always proved 
satisfactory in every respect. 

lhe bar is turned with a shank on the 
end to fit the 


which it is to be used or it may be left 


spindle of the machine in 


carrier, by 
When 


ma 


straight and driven with a 


holding the bar between centers. 


the bar is held in the spindle of a 
chine it should always be supported at the 
iter end In a 


a transverse slot cut through 


center 

here 1s 
the center of the bar, rectangular in sec- 
length and breadth depending 
of the 


the 


the size bar. At right angles 


6s i aan, y © 
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instead of cutting teeth in the slide. The 
distance between the centers of the pins 
equals the circular pitch of the segment, 
and the diameter oi the pins should be a 
little less than the thickness of the teeth 
in the segment at the pitch line. 

The segment, which is made of 
iron, carries the tool and is turned at one 
end to the radius of some convenient gear 
and the teeth cut to standard size, about 
180 degrees of teeth is all that is required 
The face of the segment is made the 
width of the slot in. the slide 
body which holds the tool is the same 


cast 


and the 


width as the slot in which it works in the 
bar. 

It is best to bush the hole in the seg 
ment as a bushing can easily be re 


newed when worn. In the end of the seg 
ment a hole is bored and chased out to 
that threaded 


is screwed the tool 


receive a_ thimble, has a 
hole in it, in which 


The hole in the segment is chased with a 


left-hand thread and the hole in_ the 
thimble has a right-hand thread. With 
this arrangement the tool may be ad 


justed to any desired length by holding 
the tool and turning the thimble. Lock 
nuts are provided to fasten the thimbl 
and tool securely to the segment 


At the end of slot, wher: 


dovetail 


the 
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BORING BAR FOR BALL SOCKETS 


is slot and through the center of the 


is drilled and reamed a hole for the 
pin on which the segment works Phe 
location of this slot depends upon the 
iob to be done, and is so the center of 
the pin, mentioned above, will come di- 
rectly over the center of the socket to be 
bored 
Near the end of the bar another slot is 
‘ut for the star feed to work in. This its 
shown at the left-hand end of the sec- 


tional view and in dotted‘lines in the end 


view The number of points on the star 
il depend on the pitch of the screw 
sed 
\ dovetail slot is cut lengthwise of the 
har This extends from the slot in 
vhich the star feed works to. several 
inches beyond the slot in which the seg- 
ment works. In this slot is fitted a slide 
which works the segment through a rack. 
The front end of the slide is bored out 
receive the brass nut, which is forced 
in, and a hole about 1/32 inch larger than 
e serew is continued through the slide. 
In the center of this slide is cut a slot, 


e width of the face 


of the segment 
Where the pitch diameter of the seg- 


ment touches the slide, draw a straight 
line and this will be the pitch line of the 
rack. To simplify and cheapen the cost, 
pins may be used for the teeth of the rack 


it meets the slot for the star feed, is fitted 
a block which is held by pins; this, block 
provides thrust for the feed 
hub of the star feed on one side, and 
collar held by a set screw on the other 
The pin on which the segment works 
lost motion i1 


screw, th 


should be a neat fit 
this will show in the work done by th 
bar. The end should be threaded for a nut 


as any 


to take up lateral play 


An enormous freight train was recently 
moved over the railroad 
from Altoona to 
to the Engineering Record. 
tive was a H-8-b. engine built at the Al 


Pennsylvania 
Enola, Penn., according 


The locomo 


toona shops, and has a tractive capacity 
f 42,661 105 
cars in the train, loaded with 5544 tons of 


pounds. There were steel 


coal The entire train, including the en 
gine, caboose and cars, weighed 7644 tons. 
and it stretched along the track for mor 
The test 
a 127-mile track having a grack 


than two-thirds of a mile was 
made on 
at no point greater than 12 feet to the mil 


The the 


this distance in 7 hours and 


locomotive hauled train over 
I2 minutes. 
or at an average speed of 17.6 miles ar 
hour, which is probably a record perform 


ance for a single locomotive. 
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fficiencies of Various Cut 
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Gears 


Apparatus Used and Results Obtained in Testing Automobile Spur, 


Bevel, Worm a 


nd Crown Gears. 


Characteristic Curves for Each Kind 





BY G 


\lthough toothed gearing is on 


most familiar devices used in power 


transmitting machinery, very few au 


of the 


; EVERETT 


the various forms of gearing to the trans 
mitting mechanism. Efficiency and unit 


strength have been the chief considerations 


thentic data are available on the efficiencies and it is of the former that this artick 


of the different tooth forms, pitches, 
inishes, ete. This is not entirely to be 
wondered at when one realizes the diff 
ities met with in striving for even a 
reasonable degree of accuracy This ts 
ipparent to even the inexperienced reader 
by merely reading the report of the meth 
dls used and results obtained in an ex 
tensive series of gearing tests made by 


Wilfred 


Transactions of the 


Lewis and published in the 
American Society of 
(Vol. VIT) he 


varving values from 


\Iechanical Engineers 
ereat number of 
which an average value was obtained 1s 


al piotted curves 


hown on t 














will treat In making the tests, average 
running conditions have been imitated 


ch sel as pt yssible 


Test MertuHops 
The various tests ranged throug! i 
peri d of nearly two vears and tw difter 
ent sets Of apparatus were used »p 


bevel and worm gears were tested withe 


my special transmission dynamometet 


but merely utilized a standard direct-cut 
rent motor, especially equipped and cali 
brated for this purpose, Fig. 1. The stan 
ard motor would not have required 
special equipment wet it not 
































APPARATUS FOR 


I¢ i ARRANGEMEN Ol 


\lthough 
dynamometers, 


testing 1 as 


apparatus, such 
speed-indicating instru- 
ments, etc., have been greatly improved 
since the tests of Mr. Lewis, satisfactory 
results are even now only obtained with 
an expenditure of considerable time and 
Since 


patience authentic data on the 


eficiency of modern gearing are scarce, 
any reliable information bearing on this 
subject is welcome. I therefore take this 
occasion to publish the results of tests 
that I have made at different times on 
spur, bevel, worm and crown gears, and 
trust they may be of interest to readers 
f the AMERICAN MACHINIST 

The recent rapid refinement of motor 
car details has given a great impetus to 


the investigation of the adaptability of 











TESTING GEARS SING A CALIBRATED MOTOR 


fact that the 30-horsepower size used, ran 
at too low a maximum speed to give a 
sufficiently high speed range. An adjust 
able-gear set was therefore designed to 
slip on the pulley end of the armature 
shaft, with the gears boxed in and run 
ning in oil In this way, gearing under 
test could be run at any desired speed, 
although a separate calibration curve for 
the motor and attached-gear set was nec 
essary for each speed. The motor shaft 
and the jack shaft, to which the two gears 
were keyed in annular ball-bearings, were 
held rigidly in the same relative position 
by the two steel side plates 4, and 4; 
The jack shaft S could be located at any 
point in the circumference of its travel 
around the motor shaft as a center, to ac 


QUICK 


commodate the testing set, and was rigidly 
clamped to the frame of the motor o1 
floor. The end of the jack shaft S was 
equipped with a Prony brakewheel HW to 
facilitate the calibration of the motor 
The electrical end of the motor was 
so connected to a testing table that an 


} 


mete! ind water rheostat were placed 


ammeter and 























ld rheostat in the tield circuit, and a 
iItmeter ti indicate the voltage ap 
plic \y ccurate speed-indicating 1 
I ( vas place ! standard wher 
l W easily ittached leta ed fr 
‘ mmutator « f tor shat 
nd t gulat f the water rheost 
WV 2 I illow hie perso! 
tne 1 regulate 
ree Cadac 
lhe 1 = 
( a ‘ ri vere for 
, id for 
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t es 
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N TI IN SPUR GEAk 
rent nd the water rh stat tor a el 


tain speed, as previously determined. The 


rmature current and voltage were then 
noted as giving the power input, and plot 
ted against brake horsepower delivered 
for the calibration curve under those 
onditions The motor should be op 


erated for a short time on about half 
load to make the losses constant, and fre 


quent checking should also be done to 
make certain that the armature resistance 
losses have not materially changed. Any 
‘hange would be indicated by a change in 
voltage relative to speed for the same am- 
meter readings. Familiarity with all parts 
of this equipment is necessary before ac 


uracy can be expe ted 


Spur GEARS 


Although the tests made on spur gear 


ing were made for the purpose of deter 








7 
ning the ethics ot a standard slide 
eear transmissi lig. 2, at the ditterent 
gear rati rechanical | es given 

é Imost « ly distributed betwe« the 

pall ( ce l] f the be 

ré i ‘ ll type | gears ‘ 

pitcl I-11 Tact ind < numbe 

eeth of each gear is given in fig. 2 

lhe material of gears was a nickel 

\ ster t trea ed: ind tl 1S on 

. ed with a generated-tooth form gives 
hard, smooth tooth surface Figs 3 4 

nd 5 are curves giving the efhciency of 


he combination at variable speed, each 
irve representing a constant power de 


ered o the transmission 


BEVEL GEARS 


Bevel gear efficiencies were determined 
by the test of a rear motor-car axle, all 
bearings being of the annular or thrust 
ball type \s the friction losses of these 
bearings are very low as compared with 


that of the gears, for all practical pur 


poses they need not be considered Che 
teeth were 14 degrees involute, ™%-inch 
pitch and 1'%-inch face The pinion had 


15 teeth and the driven gear 53 teeth, 


and during the test they were immersed 


in heavy « Previous to the test the 
veal teeti wel hardened ind rround 
hig. O give result f the test for four 
lifferent load : n nstant 1! a 
ible speed. 
VW M (aI 
| iW were n 
, , 
in t eV ¢ 
Che wort \ ( 
iV1 l¢ t 4.¢ 
1) 
ete! Ss Ter 
| 1D ‘ | 
{ I 
\lt t I | “\ C 
) Pe t nit 
lit \ Widcl adil ( D1 ( 
mete leads, materials, « ve 
Fig 7 will represent vera 
CROWN GEARS 
lhe crown r tace gears antedate the 


bevel gear, but the limited use and ineffi 
ciency of its simple form, as then known, 


aused it to be supplanted im*most me 


hanisms by the more eflicient and stror 


er bevel gear [In recent vears the search 
for simplicity in automobile construction 
is led t many aes f omb ing 
the mult plie« transmission gear nd t 
rear-axle bevel-driy oF int ne rit 
Verv few f ft desig1 made ‘ f 
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0 1000 1500 
Revolutions per Minute at Receiving Shaft 
FIG. 3. Efficiency Curves of Double Pair of Spur Gears operating in Ball Bearing Transmission. 


Ratio=1.76to 1, ( Fig. 2) 


























AK) 1000 150 
Revolutions per Minute at Receiving Shaft 
FIG, 4. Efficiency Curves of Double Pair of Spur Gears operating in Ball Bearing Transmission. 


Ratio = 3.36 to 1, ( Fig. 2 ) 
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1900 1500 
Revolutions per Minute at Receiving Shaft 
FIG, 5. Efficiency Curves of Train of Five Spur Gears used as Reverse Gear in Transmission, 
Ratio=4.32 to 1. (Fig. 2) American Machinist, N.¥. 
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ar whose teeth are in a plane at right able. A transmission dynamometer utili 
ngles to its axis and so cut on a Fellows ing a calibration spring measured _ the 


ear shaper as to give line contact, there- power delivered to the axle and a Prony 

















Per cent. Efficiency 
x 
on 




















500 1000 15 


Revolutions per Minute at Worm Shaft an Mushin 


FIG. 7 EFFICIENCY CURVES OF WORM GEAR AXLI PRORS AUTOMOBILI RANSMISSION 


'y greatly increasing the strength and brake wheel and arm similar to that shown levers. one o1 shat \ curve of | 
ficiency of the combination, and conse in Fig. 1 measured the power delivered to bration is thus obtained and then whet 
juently its adaptability. Fig. 8 is a photo- the wheels. Fig. 11 is a photograph of the apparatus is running the torsi 
vraph of the gears used in a_ 15-horse dynamometer, axle and brake arranged multiplied by the speed gives the powe 
mower axle Chree concentric gears aré¢ for test. Previous to the test, the springs transmitted. Fach end of the spring 


ut on the same blank, and the two inside 


mes are in the same plane and mesh 














with the same spur pinion, which is 
shifted from one to the other in changing 
vetween intermediate and high gear Phe 
uutside gear is the low gear ratio and 
vhen in mesh with the back gear A gives 
e reverse Fig. 9 show later form of 
S geal assembled 1! il xk Che outer 
r Of the mcent s I niitec 
he bac k ile l 1 
en from t sp 
k gear for e low-s ed forward d 
of} tw ] n I the é ( 
t he trac t it \l] 
rings are of ty 
} 7 ? | ' 
| , é 


eC ( | ( 1 
he emcee 1 0 
ifferent ratios. speeds and loads were ver librat tati position 
btained by using somewhat different bv reading the torsion or graduated ring bar in its peripher Beari rit 
quipment than was used in previous tests du to certain torque 1! | t-] inds, ] a ingle-] ) | il whe 
is the former apparatus was not avail pplied by especially attached and weighted bot! 
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contact with its bar at the same instant place without difficulty. This means that progress which has been made in com 





























during each revolution, an electric circuit the new bed had to, not only fit the old mercial shop methods used in the produc 
is completed through a telephone re- table, but to receive all the old driving tion of machine tools. 
ceiver. By first obtaining the zero cor mechanism in its correct position so that The master mechanic of the Trento: 
rection, and then, when running, rotating the bull gear would mesh perfectly with shops of the Pennsylvania railroad, wher: 
on one brush about the graduated ring the table rack, that the housings would’ the rejuvenated planer is now at work 
until the telephone receiver indicates match the bed in every particular, even to informs us that the time taken to erec 
synchronism, the reading will give the de- dowel and bolt holes, all of which speaks the planer was no more than as thoug!l 
flection of the spring. Reference to the 
calibration curve wilt give the power 
transmitted. Careful checking of the com are |_| | |_ fligh Gear Retig PPE Tt tt 
plete apparatus was necessary before 95 bik. Bae ‘i Se 2eeen & 
great accuracy was assured aeSee St..i.W.. SaaS S 
Figs. 12, 13 and 14 give the efficiencies > 
at the different ratios as indicated. Each 5 
power curve refers to the horsepower de e 
livered to the Prony brake or what would . 90 
be the wheels of the motor-car in service 5 
In comparing the efficiency of the crown " 
gear transmission and bevel-gear axle, it - 
is at once evident that for low and 85 
medium power, the former shows up re 
markably well Although somewhat less 
efficient than the bevel gear alone, the ” — ; _ 1580 
Revolutions per Minute at Pinion 
rown gear gives better results than the FIG. 12 
other two together, at low powers, o1 
what would be average running condi 
tions \s the load increases and _ the 97 
speed decreases the efficiency of this gear 96 scraiiisienil putqrenpdigts ‘ata a } | Sa Traa = 
decreases much more rapidly than with 95 = we dh ~§ 
ther gears. Nevertheless, on account of 94 ~- oe — 
its simplicity, compactness and efficiency, gG 98 
the crown gear will without doubt be used 2 92 
xtensively in low-powered runabouts = 91 
= 2 
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Duplicating a Planer Bed 









































& 
85 
¢ averag mechanic, duplic 84 
work recall r brings to mind some sort 82 
{ turr utomati nacl _ 
»] irre Or AUTOMATIC SCTCW machine, ° ° — 
‘ Revolutions per Minute at Pinion 
and many of us do not realize the ex FIG, 13 
tent to which the duplication of machin 
tTOols< themselves h ~ been developed, pat 
ticularly in the building of planers. We 
Speed Gear Ratio 
are ccustomed to think of planer bed: Fe he oe he ee tee 
: , 7 | |} Pinion 10 Teeth! 
end tables as being planed and s¢ raped te 9o —_ree T ’ cae t y 
: : Driven Gear|77 Teeth 
each other, and the suggestion that it ts | a 
possible to duplicate such parts withou 3 
even seeing the piece which ts to run with 2 
= 
it would be sure te arouse serious mis = 
= 90 
givings on the part of many good me 3 
chanics 3 
\n extremely interesting case of du b} 
- ‘ = 
plication of a most unusual kind has re 
cently come to notice in the case of a 85 
planer bed being broken through the fail 
ure of a crane chain in moving it from 83 
one location to another The bed of a 62 ' ' a 
_ : : Revolutions per Minute at Pinion 
inch Cincinnati planer used in the Mead FIG. 14 American Machinist, N.¥. 


ows shops of the Pennsylvania railroad 

: EFFICIENCY CURVES 2 CROWN GEARS IN PROBST TRANS 
was broken in this way, and they imme CIENCY CURVES FOR CROWN GEARS IN PROBST TRANSMISSION 
diately wrote the Cincinnati Planer Com 


pany to know what could be done about volumes for the accuracy of the fixtures it had been a complete new machine, 





replacing it used by the builders, and also the care which indicates that practically no fitting 
lo their surprise the reply was that a with which they are used in the shops had to be done 

new bed would be made and shipped ac We have never known of a case whers - 

cording to their standard, and this has a large machine tool was duplicated in What is claimed to be the deepest dia 


recently been done, the new bed being just such a way as this, although possibly mond-drill hole in the United States was 
such a duplicate of the one which was similar cases may have occurred before: recently completed on the Marquette iron 


St 


broken that the various parts went into but it is a very gratifying indication of the range in Michigan It is 3265 ft deep 
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Planing in a Machine Tool Shop 


EDITORIAL CORRESPONDENCE 


In a previous article on lathe building 
and testing operations at the shops of the 
Hendey Machine Company, Torrington, 
Conn., reference was made to the work of 
its. planer department, some _ additional 
views of which are presented herewith 
As in the case of the lathe beds referred 
tu in that article as planed up six or eight 
it a setting, saddles, headstocks, tailstocks, 
and various other parts are handled a 
large number at a time on the planer. 
Thus, in Fig. 1 two 4-head planers are 
shown machining the tops of lathe sad 
lles, one of these machines being a Gray 
30x30 planer, the other a Chandler 24x24 
inch machine, both of which have platens 
24 feet in length, so that a long string of 
work may be handled at one setting 

The Chandler planer shown has a return 
speed of 200 feet per minute, both ma 
chines illustrated being belted to cut at 50 
feet per minute, with high-speed cutting 
tools [his cutting rate of 50 feet has 
been found at the Hendey shops to be 
generally satisfactory and is used on prac 
tically all of the planers operating on 
lass of work 


Another planing operation on 


parts is represented in Fig. 2 where a | 
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headstocks is 
their sides on simple fixtures on the platen 
while the flat and V 
bottoms are planed with the side head 


tow of hown strapped on 


surfaces along their 


Fig. 3 is a view of the largest planer in 


the department, 60x60-inch with 


30 foot table 


a Gray 
When this photograph was 
taken the machine was in operation on a 
large group of castings consisting of 22 
headstocks and 22 tailstocks for 
millers ; 


Lincoln 
the greater part of these will be 
The cuts taken at this set 
ting are down the sides of the uprights be 


seen inthe view 


tween which thé spindle boxes and arbor 


supports are later mounted The four 


planer heads are used simultaneously here, 
the two main heads carrying long heavy 
tool bars in the ends of which the cutting 
tools are secured. Two cuts are generally 


taken over these surfaces 


When planing 
down the slots between uprights to receiv 


the spindle boxes and outer support tor 


the cutter arbor, these two tool bars ar 


fitted with double-end planer tools which 
roughing and 


are made up in pairs fot 


finishing [he roughing tools are mad 


about 1/16 inch short, thus leaving about 


1/32 inch on ide for removing 1n the 
next cut by th lishing tools. whicl 
made exactly to length 

\s shown in the different view 
the planet dependent = 
electric m 


Belt Drives vs. Positive Drives 
By Con W 


Belt drive ( Ss pesitive drives’ 1 
top that wil bear a 
tention When we look back through all 
the means of creating motion we 
everything beginning with a non-positi 
drive Qur steam 


engines re 


prope Ike 
tnedium. Our 


load «lf 


troublesome to govern; the 


by an elasti water whe 


so. balance inst speed that they 


are most 


engine is worse The next step, to get 
the power to the line shaft, was ones 
considered problem in gearing; today 
the cases are few and far between where 
gears are considered for this purpose 


fransmission from prime mover to line 


tool by 


electricity can hardly be 


When we reach the 


line shaft, belt connection to the machin 


haft o1 


! 
CONSTIUCT* dl Positive 


to be driven 1 necessity, unless the lin 
haft has been superseded by electri 
drive Up to this point we re so aecus 


tomed to belt drives that we simply give 


the belt width eneugh and 


speed che 
' 


to carry the load, and never question but 
what we n fi e belt to the Si 
Now when we me to the next stage, 


different 


the machine, there are various 


transmitting power to 


parts of 

places 
where it is necessary to maintain positive 
relations between the speed of the driving 
and driven shafts, which can alone be ac 


complished by means of gears Such a 
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case is the driving of the lead screw of a 


lathe, or the spiral head and feed screw 


ona milling machine. On the other hand 


the exact relation between speed and feed 


on most machine tools is. not essential 


It is no more necessary that the feed rod 


of a lathe should make any exact number 


of turns per minnie, than it is that the 
spindle should make an exact number 
When power feed was first applied to 


lathes the power necessary to drive the 


cut was very little and the power for the 


feed inappreciable Some of these old 


lathes had a quarter-inch round belt to 


drive the feed. One that we used in the 
first shop I was acquainted with had this 
size of feed belt but it ran on good-sized 
pulleys, and drove « worm and gear in a 
ratio of about 200 to 1 lhe worm gear car 


ried a chain wheel which pulled the cat 








IG. 3 PLANING HEADS AND FOOT 


Tlage along (ot course, the teed was tine 


but there was ample power \s lathes 


were designed for higher duty the cone 


belts and back gears were increased, but 


practically no attention was paid to the 


teed belt; so we have today advertised in 
the columns of the AMERICAN MACHINIST 
athe after lathe with little narrow feed 
belts: 1 inch wide for 18 inches, 1 inches 
for 24 inches, just about as they were 

New 


made | Wood and Light and the 
Company at the time 
Or worse vet, | have a photograph of 


n old wooden-bed lathe, with wooden 


cone, which was certatnlv as old as the 
S12, and had a feed 


wide The lathe was ori 


time of the war of 


belt an 


inch 


ginally 20 inches swing, raised in the solid 


to 24 inches and with raising blocks to 30 





expense 


as to get a faster running belt. The 


cveare d f¢ ¢ d 
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inches In no other machine tool, with 
the possible exception of the milling ma 
chine, have we been so slow to advance in 
this direction 


All the that 


they have never been designed at all. Let 


trouble with feed belts 1s, 


any designer find out how great 1s_ the 


pull at the surface of the feed pulley t 


carry a given cut and feed and he would 
design a belt about three times as wide 
and running about four times as fast as is 
lathe. But 
a better designed belt he 


tc be found on the average 
instead of using 
puts on a gear of the same width and cut, 
say, 10 pitch. His one-inch belt will safely 
carry 45 pounds pull with 25 pounds on 
the slack side, a net pull of 20 pounds 
His gear, if of cast iron, will carry over 
It will take 200 pounds 


Yet teeth break out oc- 


100 pounds easily 
to break a tooth 





BLOCKS FOR LINCOLN MILLERS 


Now 


drive 


casionally 
a belt speeding up the 
helt, or by widening it, Or both, he could 


if cur designer had made 
either by 


have brought his belt up to carry what 


ever net pull he liked and yet have had a 


irety of slipping hefore something broke 
\ belt 


that is 


is the only safety device for the put 


} 


pose ready to start up again and 


run as soon as th 


overload is taken off 


[he expense for gears enough to giv 


thes« speeds if feed is greater than th 


of gearing 


] +} } 


ie head of the 


up the feed cone p | 
ordinary lath 

change 
in the design of the lathe apron to allow 
for a faster running feed rod might cost 
juite a little, and it might not cost anything, 
hut it that it 


would pay to do it rather than put on a 


could not cost enovgh but 





Su 
tre 
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«“ |Principles in Design of Friction Clutches 


ies Emphasis Is Laid on a Proper Time Interval for Engaging a 
lL Let Clutch and a Construction Suggested Embodying This Feature 


is. the 


prodion B Y 2 RI C H A R D § 











would 
} wide 
t as is In a late letter from an eminent design- of 200 revolutions per minute, and the with more that could be named; but the 
But ing engineer in England, there is the fol- friction clutch is to be substituted by a_ intensity of pressure and its irregular ap 
elt he lowing remark: “I do not like friction band. This latter would, for example, be plication account for a want of endurance, 
id cut, utches and never, under any circum- Io inches wide, on a pulley 36 inches diam-_ the chief fault of friction clutches 
safely stances, embody them in a design, when eter, and the frictional-contact surface be This compendious “screed” is merely 
ds on their functions can be attained by other not less than 500 inches of area, moving suggestive \ complete analysis that em 
sunds eans.” This I conceive to be a common about 1900 feet per minute. In the case braced all the elements that enter into 
over pinion among engineers and mechanics, of the friction clutch, the area of frictional friction clutches would call for graphic 
ounds nd considering the many very useful contact would be, perhaps, an eighth as_ illustration and consume more space than 
it oc functions performed by these clutches, it much and the velocity half as much; so is at present at my disposal; but the 
certainly time to proceed to some an- the comparison of contact would be as 16 “game is worth the candle,” if it will cor 
lysis of the matter, to find out wherein to I and the pressure to produce a given tribute to new and improved form of 
ie faults li tractile effort would be in the same pro- these implements, so widely demanded 
Beginning generically, so to speak, their portion. If the pressure on the band was modern « truct t 
urpose is to transmit power and motion 2 pounds per inch, that on the clutch 
tractile force or friction, as has been would be 32 pounds pet P SURFACES 
me for centuries by bands in a very [hese quantities are roughly assumed; In the preceding paragraphs the pret 
tisfactory manner, the conditions of but, as a matter of fact, will, | think, come _ is mi lated to two featur n 
perating being much the same, or nearly within the field of common practice. On dmissibl f pre re and the limit 
e same—the main distinction being that or: the conditions is destructive, the othe nd time rat pplving this pre 
stopping and starting the cumulative is enduring; but this is not all ! it ! ther conditior of 
ictile force is in the case of bands at Suppose the two mea bar nd ; perati |, before pr 
ined by the extent of rea’ in contact lutch, are to perf \ d 
d in.tl se of clutches by the amoun On t position of t 
pressure between the tractile surfaces ; | 7 — ! 1 practi } 
his proposition, being one of fact, needs om te =e , on the ol 
yj 
© discussion: but out of this fact com f tO pat ther t] vary 
corollary of much significance—the key, | practice n tl é f rac faces, tl 
fact, to th impediments and bad repu | A 1 et | pre t t C1 ‘ lutch n t eg | 
ition of friction clutches 4 ial ae ns / that on the frictional faces and thi 
In these f whatever kind, the engage I “i ti ( ‘ ( monly perisha 
ent nd the tractile force exerted are : ; i = devices: besid the wear at any point i 
otl functions Of pressure; so, also, 1s serie —— { . f a es the face ] the peed t that point at ] 
heir endurance; but this latter will be FIG. I. SUGGESTIVE DIAGRAM OF MOMENTUM 1 inequal, t { f “equal 
nsidered further on )F A RECIPROCATING TABLE AND FORCI tangents, it 1 lled 
OF A CONTROLLING FRICTION Such clutch: re employed only tor 
PRESSURE AND ENDURANCE LUTCH light purposes, because of the reactive 
Pressure on the surfaces is also a com strain on setting gearing, so that some 
ercial “exponent” of friction clutches. to be frequently stopped and started, the angle is chosen, not only to reduce reac 
Cheir dimensions and cost to construct are band to be shifted to a loose pulley for tive strain, but to secure concentric weat 
nversely as the pressure to be endured, this purpose Here will arise a further and more uniformity of surface speed 
ind in this fact lies the incentive to high distinction—one of importance—that has In clutche with their frictional sur 
sacle ind destructive pressures A small clutch to do with both performance and endur faces parallel to a shaft and excluding 
the one of 18 inches diameter, for example ance; that is the time or rate of engage embracing strap r brakes, the usual 
uld capable of transmitting 50 horsepower, ment, or, in other terms, the control of comstructior 1s ul expanding interior 
sat s apt to be regarded as a wonderfully pressure In the case of the band, it must member with great pressure and “toggle 
“e efficient implement and so it is; but it be shifted by degrees and bv deflection abutment” against the center or nave, al 
ne arries on its face the mark of its own di edgewise to wind spirally upon the pulley metimes, by coiling springs and = in 
truction. It cannot endure to be driven. the increment of area and other wa but always with interior pre 
— Generalizing further, we find that consequent slipping, which is an essential sure and commonly metallic-friction face 
ff throughout the whole field of machine fezture, has to be cumulative and eradual. These features n not, at first, seem 
7 bearings pressure 18 a cor ficient, so to ‘voiding overstrain onal pressure It is directly relevant to the present subject, 
t] speak, of endurance and good perform true a clutch can be engaged in the same but are neverthel if we are to reach 
ance I:xceptions may be pointed out, in) manner; but it need not b is not in any 1 logical nclusion nd circumstances 
the case of slow movement, but the rule but exceptional cases point to frictional face oblique to th 
= holds good and has full recognition in the xis of revolution and of such inclination 
nea modern method of increasing the surfaces OTHER DIFFICULTIES TO BE OVERCOME is will permit instant and automatic re- 
ane f bearings; which is the same. in effect. In the two features pointed out, we can lease, preserve concentricity and at the 
ng as reducing the unit of pressure see the causes that have earned friction same time increase the unit of pressure 
it Reverting again to the example named, clutches their bad reputation There are bv the wedging action. Such angle for 
_ suppose that the 50 horsepower is to be other impediments, such as centrifugal these faces should be 20 to 30 degrees 


transmitted to a shaft revolving at a rate force, frequent and unequal adjustment, from the axis 
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SETTING OR ENGAGING MECHANISM 


The next feature to be noticed is what 
may call setting or engaging mechan- 
mM Chis must, in all cases, overcome 
considerable resistance and in most 


ises sustained resistance through collars 
what may be called running joints or 
earings, that are apt to lack endurance 


nd involve a considerable mechanism 
faking into account the many and va 
ed devices employed in setting, we find 


¢ 


lat velocity and consequent wear is gen 


rally their fault and while the strains or 


ressure cannot be avoided, we can re 
LICE velocitv. by connecting through the 
es of the shafts on which the clutches 


mounted 


This latter seems to be the best manner 


operating friction clutches, proved by 


in marine and other winches, also 


1! 
is¢ 


winding and hoisting machinery 


isoning inferentially, there can be no 


muubt of the advantages possessed by this 
iethod of q 


operating through the axes of 
tches Phe details are reduced, the 
ull” can be compensate d and the velocit 
ww cnough to maintain collars on the 
‘tting rods 
hese remarks apply to any case where 
ends of shafts are available, which, 
proper design, can be almost any 
re. The subject is much wider in im 
rrtance than would be imagined It 
rings to mind an incident of twenty or 


a shrewd lathe man 


re years ago, when 


is observed stuffing his cap with waste, 
id in reply to a question about head 
he, said: “No, it is those infernal fric 
m clutches on the  countershaft \ 
comes down here, every little while. 
uly on the top of my head.’ 
» all thes rivanes f setting 
tche ch a cones wed toggies 
il, there r lwa piece to “come 
wn, come out or come loose, and prac 
pecially in’ hoisting d lowering 
ring, tends 1 the center rod and a 
gh cotter co! cting to the movablk 
lutch membet 
Previous to any marks e upon con 
tive features, it 1s thought best t 
all the general premises nad oper it 
condition [his is not an easy way 
r either the reader or for me. but it is 
hest way to t tl yect under 
linely 
Pre LNGAGINE F Cl CHI 
i ext elemet or teat e to b con 
lered as. th setting r engagement o 
iction clutch the most interesting part 
t the problem and from which may come 
pious suggestion tor construction 
In most cases, the work of the clutch 
the resistance it mav be called, is reg 
or at least uniform d determinabl 
antities that can be computed and de 
onstrated with their limit and = degre 
ypposed to this ts the tractik force ot 
clutch; but the adjectives above do 
ot apply to this, or at least are not ap 


lied to the settine or engagement of the 
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clutches. This in many cases is performed 


by hand and without any rule whatever 


or any care 


There are, however, such a wide range 
of uses and adaptations, that it will be 
necessary to assume a concrete example, 
such as the stopping and reversal of re 
ciprocating machines—a metal-planing ma- 
chine, for example, which at this time ts 
the of 

makers 


extensive experiment 
of 


countries 


subject 
the 
and 


among machine tools in 
this It 


tended use and affects directly 


other is in 
the 


or effective time of working with 


exX- 
cut 
ting ¢ 
such a machine. Obviously the manner of 
proceeding should be by constructing a 

in Fig. 1, representing the 
two opposing forces, 4 the line of 
table of the ma 
chine and its load, and B the line of re- 


diagram in 


as 
mo 
mentum for the mass or 


sistance by a friction clutch to overcome 


the momentum, stop and reverse the mo 
tion. All the quantities seem computable 


in a particular case; but this is not neces- 


sary here, so the diagram is of use only 
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\igu 
structive nature, namely : adjustable 5 lic 
to change and regulate the resisting re  . 
in the line B. This has to be vari | 1 . e 
suit different speeds, now common], ' 
vided for in metal-planing machines ap . 
requires setting by sound and sight : rm 
constituting a peculiar use, but a 
tensive one, that embraces all d 4 
conditions and is selected for this r i 

It so happens, however, that the . . 
tions all lie within fairly cheap and 7 
able mechanism, as will now be sho : : : 
the drawing, Fig. 2 ' ye 

\ SUGGESTED CONSTRUCTION om 
lhe diagram, Fig. 2, is prepared to show a : 
how the preceding feature may be re 
ried into operative effect. It is no 
tended for more and admits of a wid — 
range of constructive design. Following -— 
out these several features, there is, first tinal : 
the area of contact at C; taking into ny 
count the space and speed of right nt 
left belts on A and B, the arcs of pert 
tact are about equal and the tractile { a 
rte 
B ( 
cle 
rim 





Se 
Lk a 
ni , 


i” 
-_Say 3 
r = eh) 
s 
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FIG. 2 - TIG. 3 
riean Machin 
SUGGESTED CONSTRUCTION OF A FRICTION CLUTCH ENGAGING IN A PREDETERMINED ~ 
\ND CONTROLLED INTERVAL OF TIMI Col 
to illustrate what is meant and omits if the clutch and bclts is about the sa 
ines for inertia and reversing frictional not taking into account the reduced « 
resistance of the ways and so on tact of the bands by reason of centrifus 
From the features already discussed, the fores 
reader will be in the way of plotting to The pulleys or flywheels 4 and B for \ 
some extent the line B after A is assumed one member of each clutch and with ; 
and is on the road of a logical solution inner members G and H have webs 
and key to a suitable construction angular section to increase stiffness, 
The line 4, as remarked, is a definite to permit housing and protecting the pai 
and computable one, from assumed or The parts G and H are practically 
known quantities, and obviously the line one, but are in two parts to house 
B must be the opposite in degree or force, cotter E, which slides on and drives t ( 
hut must contain certain conditions or shaft /, which connects at J to the n 
factors, as follows (1) maximum re chine to be operated 
sistance required; (2) a limitation. of [he clutch movement, which can 
force to guard against overstrain and ac from inch to inch, is by means of t 
cident : (3) a cumulative rate of resistance, central rod A moved by an oscillati 
with increment as indicated by the curves: screw-nut that has a motion each wav 
(4) how much the line B can be modified hand or tappets and is forced right or 
to save time without imparting shock or by a strong spring and piston M tl 
damage to the gearing and parts has cumulative force each way, | 
The last named factor is one of ex regulation as to time and also as 
periment and introduces another of a con range Ihe time factor is by me 
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liquid in the cylinder M that must 
the to the bottom 


w from top as 


piston rises and as the clutches en 


the time being regulated by a screw 
\ seen in Fig 3 [he liquid 1S 
to ow upward by a free-ring valve 
Thus is provided 


that is 


lc piston, as seen 


idjustable controlling force 
automatic. 
ve range of this 


ot 


rely 
motion or 
he 
determined 
he 


engaging 


e extent that can ap- 


the 


pressure 


ied on clutches is each 


stops at /, which can 


Thus the 


by 


lingly time or rat 


’ g the clutches is fixed and must 
, her hand or power occupy a certain space 
liable to be 
The dis 


nguishing feature is that the clutches en 
this 


time, otherwise they are 


med into action and injured 


and in 


vag 


e in predetermined time 
differ 


empted, so far as | am aware 


espect from all methods hitherto 


for the frictional face, dis 


kind 


framing 


lhe angle 


tractile material, 


inde d all 


and of 
of 
the 


design, so 


t10n 
thod 


rts are 


and the 


subject of varied construc 


the principle ot 


long as 
de of operating is kept in view, remem 
“friction 


the subject 1s 


e reciprocating machines.” 
t is suggested that reversing friction 


should, 


ne an organized manufacture N 


tches lik« mach 


such 


ts to make 


when the adaptation would be com 


1¢ and the cost be half a ] ch by in 
vanized manutacture 
a preparing the example shown, thers 
HA in mind be Its tive inches wide moving 


to tour thousand Tee 1) 


Collapsible Pattern and Molding 
Machine for Cone Pulleys 


( NosrRAC 


\ short time ago a small iron foundry 
northern Illinois started in to make a 
ee 
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I COLLAPSIBLE CONE PULLEY PATTERN 
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this 
molding 


specialty of cone pulleys, and for 


purpose they have developed a 


machine that will turn out a flask every 
three minutes. The pulleys made from 
these flasks have no broken edges and 


no taper to the cone steps, as the pattern 
is made without draft owing to its peculiar 
action in the sand 


[he 


the time of my visit were of a 


machines that were in operation at 


very crud 
construction and could be much improved 
from a standpoint of mechanical design, 
vet they worked daily without any troubk 
whatever. 


Che sketches 


the principles of the machine and its col 


accompanying will show 
sectional 


the 


lapsible pattern Fig. I is a 
view of the pattern, which consists of 
several sections forming the steps of the 
cone pulley, the stop rings, and the screw 
and handwheel for collapsing the pattern 
Che the 


and the end is protected by t! 


screw swivels in first cone step, 


1e shell which 


forms the smaller coreprint. Each cone 
section telescopes up into the next larger 
on Che pattern, after being collapsed, 
presents the appearance shown at S in 
Fig. 3. 
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Fi¢ 2 MOLDING MACHINE WITH PULLEY 


RAMMED UP 


|his pattern is mounted in molding 


machine on two trunnion bearings that are 
attached to the upper extremities of thi 
piston rods MM, shown in Fig. 2 It 
is rotated by means of the long lever K 


cylinders 
the 


I he the ai 
1A 


compressed-air supply 


pistons operate 


connected with 
rhe 
also similarly connected through a 


piston \V 


and these are 


cylinder B 1s 
Sec ond 


] 


icvel Carries a 


and its 


D 


The operation of the 


valve, 
circular table 
machine is as fol 
Che pattern is extended, inverted, 
as in Fig. 2, and is locked by rf the 
lever K. The flask shell is then placed 


low S 
means 
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Fit 3 Mi N \IEACHINE WITH PATTEI 
AWN 
m posit "vy bolt wink 
betwee if Mang An 
then tf t wo eviinder 
ust! i ttern to rise T] 
ol i ibove iftter whi 
‘ ) \ t} flash 
ecn 1 ti ime na 
ul then released 
¥ , er 
1] TALC? i 
thy eD ter | 
T ? ] tT) WT the c¢ 
vit ( the win t 
nN ll I ( and 
well 1] d th p, durin 
he dt ne ab 
lhe tirst step when: way up strikes t 
stop ring nd thereupon picks up the 
econd step an n until the pattern 
wholly « apse | \ir is then admitted 
evlinder B, causin he table D to rise an 
support the flask 
The flask ts then unlocked from pat 
tern and tl ir released from evlinder 
whereupon the table descends wit u 
flask, leaving the pattern in the positi 
show t S.n ig The flask is the 
lifted from the machine and set aside t 
recelve It ( \fter tl the patter 
is extended ted wam thre a 
is released fr vliinders 4 4 llow! 
it to d en nad new flask 1s places 
In position rea tor the second mold 
lhe cor re molded with different 
pattern ! il machine. ane itte 
being baked laid aside for future uss 
The pull is poured through tl] re 
itself d the resulting castings ar upe 
rior wthing vet seen along this line 
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0) 
A Balancing Device 

\NTH 
Che ce \ ipanying 
sketcl \ I ( ) \ 

mstant l ] ci 
Phe T ! l | legged \ cit 
horse, the three legs giving-a three-point 
bearing On the fran f is a wooden 
basket B which is slotted at the top to 


admit the straight-edge C, a pin holding 


the straight-edge in place and allowing it 
to swivel when being adjusted by the 
small handwheel D Che 


slotted at the top to 


screw £ 1s a 
forging and 1s also 
admit the straight-edge C at the other end, 
where it is held in 
the other end in th 

The end pieces / m the 
are to prevent whatever 1s on the 
edge from rolling off Referring to the 
will 


sketch wher shown, it 


AMERICAN MACHINIST 








|i ™ al | 
YO \ . 
' ] \ - 
+ a! —— 

Dat TT a7 Q| 12 
; | . } = 4 & 
ea —=_~>"> ~ tA _| \ 
“a y \ Ss j }\ Ay \ 
\ Yi 

| \ / j | 
\ [ i__\i | 

imerican Ma \ 


ALANCING DEVICI 


rner he edge being round overcomes 
his, and prevents the arbor from being 
cut into should the ibject being balanced 
he very \ 


Illustrations of Progress in Machine 


Tools 


By A. TURNER 


[ have followed with interest and some 


amusement the comments on the quaint 


August 19, 


when his 


liurled 


gouges and enviously watches No 


over his lathe 


hand in pocket, smiles 


with one 
chalantly in return as if to say 


\ about, 


ou sweating 


| take it ” 


is\ 
These illustrations of the crude 
7 deve 


that 


ning of our now marvelously 


inachine tools seem to prove 


s been made in mechani 


progress ha 


vention in the last 50 years than | 


the ages previous to that. Compar 


primitive “wheel-cutting’” machine 


one of our modern automatic gear 
ters! And the lathe hands who 
when the lathe turns or bores a W 


thousandths taper should observ 
turner of 50 years ago with his hook 
and handsledge to adjust his dead-c: 
feel that 


living in an age where they don’t hay 


and should consoled they 
clamp down their feet to keep from being 
thrown to the ceiling when they tur 


shaft 
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ILLUSTRATIONS OF PROGRESS IN MACHINE TOOLS 


narrow fiat 


instead of a 


be noticed that 
edge at the top, the edge is rounding. The 


reason for this is that this device is used 


in different places in the factory and the 


floor is uneven If the straight-edge is 


canted to one side and if the edge is flat, 


the arbor will be running on sharp 


old illustrations depicting the infancy of 


the machine-tool industry. I inclose a 


set given me by a friend. Figs. 1 and 2 
are especially interesting because of the 


touch of human nature displayed therein 


Note the surly look of turner No. 1 as he 
is bracing himself to keep from being 


[The illustrations of the star feed 

well as the method of gearing the screw 
of the slide rest from the work itself ar 
as showing tl 
Thes 


Jame 


particularly interesting 
early conception of these devices 
are evidently all the work of 


Nasmyth.—Ep. ] 





pal, look how 
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What the Steel Corporation Has 
Done to Prevent Accidents* 





- By Wittiam H. ToL~mMan 
he United States Steel Corporations 
ugh its owned and subsidiary compan 
operates some 150 plants for making 
1 and all kinds of steel products, and, 
addition, many iron and coal mines 
eral railroads engaged principally in 
transportation ot iron ore and coa 
1 a line of steamships which carry iro 
from the ore docks at the head of 
“ Lake Superior to the lower lake ports fo 
livery to the furnaces 
From the early organization of the sul 
liary companies of the United States 
Steel Corporation, special departments 
il with accidents to their workmen wet 
Q rganized, so that they might deal di 


ctly with their injured men. Their cas 


ty departments have devoted themselves 


t merely to the settlement of claims, 
ive given constant and careful attenti 
the prevention of accidents. Every 
ident has been exhaustivelv investigat 
determine its cause, ilways seeking 
ins for preventing a recurrem OT tie 
Tike k dl ceoident Complet: rec rds 
re kept, and where accidents of simil 
haracter appear on the records, speci 
nquiry is directed to these accidents wit! 
view to finding out how the dang 
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‘ p t May 
) e dis 

‘ Wl a , 
que yn 
t was 
lent Different 

ft guardy na 
1s ind tl ip 
ge workmen and of 
avoiding acci 
the light of what 

















ARDIN( 


METHOD OF GI 


RAIL MILL SHOWING 


which they show can be avoided. Regular 





inst! 


inspections and reports have been 


tuted, rules put into force and warnings 


emphasized. In each company, a force of 


experienced men constantly strives to pro 


vide more effective safeguards for ma 


chinery and to eliminate sources of dan 


ger. Some companies hold regular meet 


read at the 
the Interna 


*(‘ondensed 
twenty-second 


from a paper 
convention of 


tional Association of Accident Underwriters 
‘Director, Museum of Safety and Sanita 
tion, New York City 


GEARS AND SHAFTING ALONG THE RAIL RUNS 

the public hospitels for t treatment of 
men injured in the service of their com 
pamies. It cannot be alleged with truth 
that injured men from the mills and 
plants of their companies have been a 


Payme nts received 


companies and 


burden to the public 


trom these contributions 


made by them have helped to support the 
public hospitals in the vicinity of their 


, 
iat the injured 


works, so t 
burden on the 
At a 


public 


meeting held at the fice of the 


d 

~ y 

n 

1g 

( ( 

tion 

gt tw ( ed 

) ( ] « t Satety 
re ‘ ir ; ; su 
\ Cp I ‘ ! ] lites W to 
compl per t a plan for inspecting, 
n it W ic t, the different plants 
nd works of the sidiary companies, 
with reference to the bes nethods of 
preventing accidents and = safeguarding 
employees In addition, tl committee 
was t ict as clearing | se in obtain 
ing d disseminating information and 
suggestions tending toward the prevention 
ot cider 1 safeguarding employ 
Ses i littee was given power to 
select dependent inspectors t on its 
hehalf lr] were t ke writt re 
ports f t lit - different 
plant 1 work 4 tere! their 
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methods of preventing accidents, and to 
make 
better 
After 


recommendations, 


further for 


the 


suggestions for means 


safeguarding of workmen 


the receipt of such and 
the 
authorized to transmit them to the proper 
the 


cerned, requesting these persons to submit, 


reports 
comnfittee was 


representatives of companies con 


within such time as the committee might 
fix, returns showing what action had been 
taken upon such reports and recommenda 
<ions. 

This committee put into operation im 
mediately a most effective system of in- 
dependent inspections, selecting men fa- 
miliar with the machinery and operations 
of the different subsidiary companies and 
the and 


[hese inspectors were also men 


sending them to inspect mills 
g l 


plants. 
of experience in matters connected with 
accidents, to detect [ 


competent sources of 
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nit, within thirty days, a return showing 
what action has been taken to carry out 
the recommendations of the inspector; or, 
if objection is made to any recommenda- 
tions, on what grounds. At the next meet- 
ing of the safety committee, these returns 
are taken up and detail. 
Where objection has been made to any 


discussed in 


recommendations and the reasons for such 
the 
representative of 


committee 
the 
pany concerned is requested to appear and 
explain the matter. 


objection do not 
the 


seem to 
sufficient, com- 
Whenever it seems 
necessary, the committee, or one or more 
that 
makes a personal inspection of the plant 


members delegated for purpose, 


with regard to any points in dispute. 


WorK OF THE COMMITTEE DURING SIX 
MoNnTHS 


In six months, the committee has had 
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ne lhe, 


COMMITTEE 


by the safety committee and ar 


pa 


‘ommittee requests the company to sub 


GUAKD OVER GEARS OF 


le to devise means of avoid 


report directly to the safety 


[heir reports are exhaustive, 


taking up each building in the plant and 
covering it in detail, They call attention 
even to the smallest sources of danget 

worn floors, material piled carelessly and 
windows which should be cleaned to give 
hetter li their comments cover even 
loose planks which workmen have left 
where they might fall: railings, ladder 

footwalks and set screws are given thi 
most careful serutiny lheir reports and 
recommendations are gone over with cart 


then sent 


the proper representative of th 


1 


ny operating the plant in question. The 


PLATE 


thirty 


side red no 
recommendations made 


More than ninety-two per cent. of 


nine plans of new devices and appliances 
for safeguarding machinery, warning em- 


plovec s, 


STRAI 


HTENER 


sever of the largest plants thor 


oughly inspected! It has received and con 


less than twenty-six hundred 
by the inspectors. 


these 


recommendations were accepted and com- 
plied 


with by the companies interested 


and otherwise preventing acci 





PIPE GUARD 


tions might exist, 


from the committec 


mittee, yet 
show expenditures of not 


000 In 1L1e 
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dents. These suggestions came in 


form of letters, stating 


connection with different kinds of acci- 


dents due to causes which might exist in 


other plants. These letters reported va 


rious kinds of guards for machinery, 
which had been found effective. The let- 
ters were accompanied by blueprints, 


photographs, estimates of cost and all in 
formation necessary to enable other com 
panies, where similar conditions existed, t« 
install such devices for the prevention of 


accidents 


These data were carefully con 





CAST-IRON GEAR GUARDS FOR RAIL MILL PRESS 





FOR COUNTERWEIGHT ON BORING 


MILL 


sidered by the committee and transmitted 


o all the companies where similar condi- 
recommendations 
differ- 


with 


regarding the 


Less than eight per cent. require d any ad nt suggestions By subsequent Inspec- 
litional discussion ions, the committee is enabled to tell 
In fulfilment of its further usefulness how fully these different devices have 
s a clearing house for information of been adopted 
alue in the prevention of accidents, the It has been impossible to obtain com 
ommittee, during the first six months of plete records showing the entire amount 
s existence, received from the different that has been expended in carrying out 
ubsidiary companies more than thirty- the recommendations of the safety com- 


the thus far received 
less than $3o,- 


for 


reports 


1! six months, additionah 


the 
the experience 
of the several subsidiary companies in 
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s feguards and methods of preventing ac 
lents! This expenditure is in addition 
t’ the large sums which the subsidiary 
mpanies have spent and are constantly 
spending on their own initiative for bet 
ter safeguards. 
In December, 1908, a third meeting of 
e casualty managers was called, to con 
sider the results of the work of the safety 
committee. At this meeting, the men who 
made inspections for the committee were 
attendance and gave the results of their 
tual experience in the course of their in 
spections. The plan was deemed success 
ful and its continuance decided upon. 
DevIcEeS 


STANDARDIZATION OF SAFETY 


[his safety committee is now endeavor 


ing to standardize those safety devices 
which are in use upon machinery common 
to large numbers of different. plants 


Heretofore, each subsidiary company has 
worked out its own method of guarding 
fiywheels, gears, electric switchboards and 
similar sources of danger which exist at 
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Square Thread Taps 


By Wa crter G. Groocock 
One of the many problems of the mod- 


ern machine shop is, how to produce 
square threads cheaply, and, although the 
thread-milling machine has helped solve 
the question of cutting the external thread 
we still have the problem of the internal 
Some, of comparatively 


tackled on the 


thread to face 


large diameter, can _ be 
thread miller, but generally one is com 


pelled to fall back on Nearly 
everyone is ready to condemn the square- 


tapping 


thread taps that are made, yet few come 
along with better ways of making them, 
so with the intention of promoting a dis- 


cussion on this subject, I am sending 
along a description of our present method, 
trusting that the interchange of ideas may 
dev elop a better tap 

We had for some time 


them as described by M. M 


been making 


Sharp in the 


* Ls —~ 
t Ma ‘1 
DIAGRAM OF THE NOTCHING OF A FOUR-FLUTE DOUBLE-SQUARE THREAD TAP 
ill large mills. Often the form of guard \MERICAN Machinist for October 20, 
idopted has been different even in two t1gog. It may be remembered that th 
plants of the same subsidiary company taps then described were five in number, 


\n endeavor is now being made to deter 


mine, from among the different methods 


in use to meet certain common sources 


of danger, which are the most effective 
and should be adopted at all the mills and 
plants throughout the organization of the 
United States Steel Corporation. It is 
hoped thus to insure the use of only the 


most approved and effective safeguards, 


and by familiarizing the superintendents 


ind foremen with these safeguards, to 


bring about their ready adoption every 


where by operating men themselves, even 
without the request of the safety In 
spectors 

The accompanying illustrations show 


safety devices installed at the Gary plant 





[he exports from the United States to 
doubled in the 
imports 


Japan have practically past 
ten years The total 


from the United States amounted to $309, 


Japane se 


000,000 in 1908 


starting with a V-thread and gradually 


developing into a square, the second and 
third taps having a threaded guide end to 


Phe st 


previous practice, 


assist in starting taps, while be 
ing an advance on our 
ieft much to he desired, for the old fail 
ing asserted itself in the breaking of the 
full depth. The 


thread the lightest 


teeth when nearing th 
position is this: ina V 
work is done farthest from the 


tap body and the heaviest duty near the 


at a point 


body, while with the square-thread tap 
ill the work is done at the end farthest 
from the supporting body 

While thinking of this matter I con 


idea of notching the corners 


teeth and taking out the center 


C1\ ed the 
if alternate 


if the others, so lessening the chance of 


breaking by splitting up the work Che 


rst tap i made on this plan was a partial 


failure through an unexpected = cause 


which she uld have been fore seen, and on 


ccount of the failure may be interesting. 


The tap, 1% inches in diameter, three 


threads per 
flutes, but instead of the thread being 1/16 


inch, single thread, had five 


inch deep, it was only 1/10 inch, so it was 


decided to make on tap do the work; 


the tap was made 20 pitches taper with 


a total length of thread of 0 inches lo 
machine-relieved 


make it cut freely, we 


the teeth all over and notched it sim- 
ilarly to the development of teeth shown 
in the diagram Che mistake was in re 


right up to a cutting 
skill to 


than when the sides 


lieving the sides 


edge, because 1t required more 


start the tap properly 
were unrelieved. The reason is this, once 
having forced in a square-thread tap that 


is not relieved on the sides, the part cut 
acts as a nut and pulls the tap im, whereas, 
if the tap 


tendency is for it to go 


will cut on the sides, the 


round in a circle 


in the same plane rather than follow its 


his tap was 
Start 


proper course of a spiral 


given up owing to the difhculty in 


and a new one was made (with 


flutes 


ing it, 
sure strength) which 
relieved on the sides It worked 


hundreds of holes 


three to 
was not 
well, doing som 

The method of notching 
When the tap was 
changed his 


which would give 


was as fol 
lows relieved on the 
top the turne relieving cam 


for another twice the 


‘jump.” He also « inged the ratio of his 
cam shait gear to give three “jumps” in 
two revolutions instead of three in one 
revolution. Then, starting six pitches from 
he end, he tool ff the corners of one 
tooth, missed the next nd so on, up to 
two threads past the finish of the taper; 
he then took the center out of the cor 
responding teeth left square, with a round 
osed t ] Rete ing wain to the dia 
am, which 1 1 part development of a 
double-thread tap with four flutes, it will 
be SCC! that « ] tooth as you follow 
lternately is cut out at the middle 

ind corners of the thread By using this 
system we were enabled to cut down the 
number of taps im a set from five to 
three The notching can easily be applied 
to existing taps: by grinding, and where a 
relieving lathe 1s not at hand any toolfitter 
can file the notching; the parts where filed 


away being non-cutting edges do not re- 


quire any particular degree of accuracy. 


The taper of the taps in a set should 


be at least 26 pitches long; thus, for 
l4-inch pitch taps, single thread, we 
should require a minimum of 6'% inches 
of taper; therefore two taps 4 inches 
long on the thread would give us 7% 


inches of taper and 1 inches of parallel 
length 

The above system of notching is suit- 
able for odd 


number and for double-thread taps with 


single-thread taps with 
flutes 


| have not double 
with odd flutes under this style of notch 


an even number of 
made a thread tap 


ing, but a set already made. started to 
shed their 
corners off slightly 


the life of the set 


grinding the 
different to 


teeth, and hy 
that shown, 


( le nye d 


was pr 
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from Our 


August 19, 


Reader: 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE PAY FOR USEFUL 


Supporting Devices for Automatic 


Turret Machine Work 


In a good many cases difficulties are ex 


perienced in the handling on the turt 


machine of parts which are supposed to 


have absolutely correct gage-measure 


ments after passing the machine With 


some of the indexing fixtures made 


uch jobs, where tools are operating 


at least two sides of the piece at once, 


there is difficulty in getting sufficient pres 


sure in the support to prevent the work 


from moving. Very often it is easy 


meet the difficulty by means of a stop 


upon the opposite side of the work, as in 


Figs. 1, 2 and 3 

The nature of the work and machine, 
of course, requires that this backstop have 
an automatic action, it being brought 
against the work and locked before the 
tools arrive and also unlocked and drawn 
back after the operation is performed, 
that the turret can turn without inte 
ference 

Che work is held tight in the fixture of 
the turret head; the tools and backstop 


lig. 1, are attached to the sliding heads 


1 moved by cams against the work. Th 
rk may be drilled and roug 
1) \\ ( ] ) 
| 
) ‘ ensi1o 
4 ‘ WW eI 
\TT ro the ) ] 
ri ) eV i ing 
| Ww! Mc pressul pon stop 
hefore the 1 s am thu ight nd si 
of the work start operations. The shap 


of the end of stop @, which contacts wit! 
the work, 1s made to conform to the na 
ture of the tools 

he left-hand sliding head in returning 
after the work is machined, unlocks pin d 
as soon as locking-block e leaves the end 
of lever c while the stop is set in readiness 
for the next part. When unlocked, fric 
tion sleeve f takes stop a back with it 
the rest of the way. A spring dog b en- 
gaging slot g of stop a causes a knock 
at the end of the slot if the sleeve f should 
not act properly In this case the ten- 
sion of the spring must be regulated by 
the operator 

The design in Fig. 2 differs from that 
in Fig. 1 in that the backstop a 1s moved 





gainst the work by means of spiral spring 


whose tension can be regulated by nuts 


locking piece € 
slot g of stop a the locks key / during 


stop back with it 


design may be preferable 





























SUPPORTING DEVICES 


upon the work seems too high, it is best 
to use the design in Fig 
ment of the backstop a is the same as in 
but the locking is done by means 


This key, provided with stud and 





IDEAS 


Lever o turning around stud / is e1 
aged by cam r acting on roller q 
cam, trghtened on the sliding head, w 
the return motion, | 
roller m through 
When opened, screw & of the sliding hea 


end of the slot 


W ork Tool 


— ps7 For 





Fixture 


WORK 


lever o should 
touch roller m of key / while the opera 
tion is being performed. 


roller m, but this arrangement would re 
quire a longer travel for the sliding head 
The key also can be brought into the hole 
in stop a by spring action 


Elizabethport, N. G. J. JeHLe 























Further, cam 7 
(of suitable form) can act directly upon 
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What is the Action of a Lubricant 
or Coolant on a Turning 


Tool? 


| would be grateful if some of your read 
ers could suggest theory for the action 
of a lubricant on a turning tool that would 
bear the test of experiment Che theory 
most often encountered in books is simply 
that the lubricant is not a lubricant, but a 
cooling medium. The 


to be that it 


other theory seems 
combines the functions of 
lubricant and cooling medium 

lo the first the practical objection hes 
that a cooling medium like water or soda 
water gives results inferior to those ob 
h and water, and _ far 


tainable wit soap 


inferior to those obtained with lard oil 
shows itself in the sur 


attainable, the life of the tool 


This inferiority 
face speed 
Wor! k 


and the finish of the 


The second theory is probably correct, 
but the exact manner in which the lubri 
cating effect of the liquid affects the result 
is not clear to me and the test books on 
lubrication do not seem to give any satis 
faction. It is hard to believe that oil can 
creep into openings between the tool 
ind the chip, or work against the direction 
§ motion of chip and work and act as a 
lubricant on the points of actual contact 
If this does not tak place, however, th 
‘oiliness” of 


ciable effect on the life of the tool, th 


the bath can have no appre 


finish or the maximum surface speed 
he specific he if, the temperature at d the 
nductivity of the liquid would seem t 
he the only factors that should be msid 
Wy 1 ‘ forced by the prove 
, me é + 4 
e li | t le 
esti hy 
] does 
, ell ¢ P ‘ 
i WW 
Uy! . ] i 
( \ Ss it nder t¢] 
nd part w etwi the surfaces i 
( tact, w is it t experience shows 


lard oil to be the best What property 


or quality or combination of qualities ren 
ders it by far the best lubricant for turn 
Until the 


understood we have no certainty, 


ing mild steel? action is thor 
oughly 
save that of experience, that it is the best 


Would a less 
drawn in or creep in farther? 


enable it to be 
Would a 
greater viscosity enable the film to stand 
Would an oil combin 


ing more “body” or 


viscosity 


greater pressure ? 
“oiliness” and less 
viscosity be better if such an oil could be 
obtained ? 

In what direction should we work in the 
future to try to find better material, and 
what qualities shall we insist on in the 
oil we now buy? 


The possibility of reducing the viscosity 
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of lard l by 1 ing wit 1] pe 
centage P| ke TOSs¢ | gett t role 
results 1 St ] \ ~ cle ik ) exp 
ments nm several mixtut | S¢ x 
periments prove either (a) that 1 l 
of oiliness due to such thinning more tl 
offsets any gain in the penetration, due t 
lower viscositv, or (b) there is no gat 


in penetrating power due to lower vis 
cosity [he results showed the lite of 
tool to be 


progressively shorter the mot 


the lard oil was thinned 


direction 


soon, namely, cast tn 


viscosity 


[he hardness and the ductility of t 
metal being turned seem to exert a ere 

} } } 1 = 
influence on the character of the lubri 


cant necessary 


intention t trv in the other 


3.35 
Shears for Spring Steel 

lit show wo pairs of shear 

that proved to be very successful on out 
work. Wi id large quantity of 1/32x 
inch spring steel to cut and had great 
dithculty i iking the rdinat hears 
I t] pur ress cu ge S ird 
| de the pper pai f shears in th 


halftone tor that work and find them all 


Q not ly for the 1/32x134-1ncl 
spring steel, but also for 144x1'4-1nch tire 
steel { which we also have good deal 

» cut. IT took cast-iron die holder and 
milled tw grooves lengthwise in it 

( wie »/10 im deep and incl 

t Cl tted four pieces of x 
X2-1 steel B for euides and a 














mixe vit 

n rnineg y » 
work a lot i ‘ 
straight ni the . ighl efined 
leads me to suspect that it and ductil 
metals flow more clos round the cut 


ting eda than harder TY 


Is there perhaps a splitting action, run 


ning ahead of the tool, this action being 
while the 


sufficient chip is in motion to 


form a cavity with a tendency to draw in 
the surrounding medium? Is this action 
less in aluminum, requiring thus a more 
fluid medium than steel? 

I was recently told that any fool 


could ask questions no wise man could 


answer. | hope the fool has not so dis 
tinguished himself in this cas¢ 


A. H. A 
Oak Park, III 





WW 
| ird | fastened 
, 
) W ct CW Caving a 
‘ DD pp ite 
1 then mulled a x9/16-inch groove n 
pun holder ind fitted a piece or 
x1'4x6-1inch tool steel C for the upper 
shear [his piece was then hardened and 


secured in the groove with set screws 


In operation the punch holder is set in 
the press so that the shear C will come 
down between the guides B to just below 
the upper edge of A, yet leaving plenty of 
room between C and the die casting for 
the stock which is cut off at A. 

When dull the A and C are the 


only ones that have to be 


pieces 
ground Che 
lower shear in the halftone is made on 
the same principle, but is used for round 


tnele tom tr £9 
up t 7 


64-inch drill rod 
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| have used the principle of a support 
or guide to keep the upper shears from 
springing away from the lower one several 
times, and I find it well repays the extra 
time and steel used. 


Sparta, Mich C. E. MARTINDALE. 





An Outboard Support and a 
Parapneumatic Pulley 


I have been in a number of machine 
shops in my time and have seen a number 
of so-called “outboard supports,” but the 


only one worthy of the name, shown in 
lig. 1, | saw recently in the Philadelphia 
Works It vis rack 


where it years 


Gear on a cutter 
ago to 


facilitate the cutting of extra long racks 


was put several 
not possible on this machine previous to 
its installation. As its name implies it is 
a piece of board, out on one end of the 
machine. It was bored out for two iron 
bushings and is held from sliding by two 


collars on the outside and the two gears 
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which it keeps in mesh on the inside. It 


is thus as shown, not only an outboard 
support but a bored out support q.e. d 
a lot 


the 


has been 
to 


here written about belt 


slippage due air drawn in under 


belts at high speeds. Pulleys with high 
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Another One-man Shop 


A while ago a contributor to the AMER- 
ICAN MACHINIST wrote about the ups and 
downs of a one-man shop and the hopes 
and disappointments of its owner. I give 
you a glimpse into another one-man shop 
and tell you something of its proprietor. 

My of the many 
ambitious young countrymen who left the 


friend, Ben, was one 


farms of New England some 35 years ago 
for the larger opportunities of the towns 


and cities to learn trades which com- 


manded wages much higher than those 


paid to farmhands. 

A long and faithful apprenticeship he 
old-time ma- 
chine shops where everything was done 


served in one of those little 


directly under the eye 
the 


of the propriet rT, 


where closest economies were prac- 


tised, and where the men developed into 


“all-round hands,” able to tackle any job 


that came their way. 


For years Ben worked at his trade in 








PFBOARD SUPPORT 


various shops, gaining experience and 
adding greatly to his knowledge of the 
business, 

\ few years ago, during a dull time, 
the shop he was working in failed and 
went out of business He could find 


sounding names—parapneumatic and the nothing to do as the depression was gen 
< ~ 

like—with holes and slots in their rims, eral, and most shops were running on 

have been devised to overcome the evil half time or worse. Besides that. he was 


ffects of ir between the pulle v face and 


now being classed as 


an “old fellow.” and 
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A lathe and other light 
machinery and tools were installed. 


shop in the rear. 
Then 
he began to advertise: 
“If it’s busted take it to 
The jobs that come to Ben’s shop are 


Jenny's.” 
of the most varied character. They range 
from making a new door key to repairing 
a traction engine. All's grist that comes 
to mill He rejuvenates 
superannuated lawn mowers, sharpens scis- 
skates, 


bicycles, 


his or shop. 


sors and files and sets saws, re 


pairs sewing machines, pumps, 


cream separators, farm implements of all 


kinds—anything breakable. A number of 
cheap sign boards bearing the slogan, 
“Tf it’s busted take it to Benny’s,” 
nailed up at cross-roads and other prom 
inent places, has spread his fame all over 
the locality This, together with his 
natural cheerfulness and willingness to 


help anyone out of a difficulty has resulted 
in keeping him profitably busv 


Don’t imagine Ben is making “a million 


a minute” in his little shop, for he isn't 


The money he saved while working for 











thers he 


where he and Mrs 


much more of it from the larg 


when 
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OF PARAPNEU MATI(¢ 











PULLEY 





has invested in this little place 


Ben live quietly, help- 


ful to the community, getting a part of 
their living from the shop and store and 


fruit and 


vegetable garden which occupies most of 
the 


half-acre plot, which gives that great 


satisfaction when you know it’s your own. 


[his man had reached the time in life 


he regarded 


was as a “has-been.” 
elt nobody wanted to hire “old fellows,” be- Nobody wanted to employ him because he 
In Fie. 2 | show new form of para cause they are slow and uncertain was getting old and slow. Instead of ac- 
pneumatic pulley used in this same shop It was at this time, during a visit to his cepting an undesirable job at less re- 
Several years ago a certain sized pulley cld-home community, that he saw the op- munerative wages and going on down the 
was wanted in hurry for the machine portunity of establishing a small repair slide with the “has-beens,” this man pulled 
hown \ cast @ was the only thing shop and hardware store on the outskirts up his tent pegs and moved out in the 
mstantly available, so it was put on and is of a neighboring town of a few thousand country where living is cheaper and wher: 
here yet doing good work. Cut the belt? inhabitants he could couple his early training as 
Not in the least, the belt is apparently as He bought small house and half an farmer with his trade of machinist and 
ood now as when it was put some- acre of ground on the principal road lead- finish out the latter years of his life in 
ime ago and I'll bet no air gets trapped ing from the town There he put up a comparative ease and comfort 
nder it E. A. Dixie small building with store in front and Woodhaven, N. Y cS A. & 
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m | Discussion of the Previous Question 


Letters from Our Readers Showing How Mary Men of Many 


na Minds Look upon Various Subjects Opened up in Previous Numbers 


Tange 





=e WE PAY FOR THESE ALSO 


SCis- A Variable Speed Invention cone clutch For convevience we will in the Patent Office as a protection, | 
re consider the pressure in the chamber / would advise him before filing an ap 





imps, : to be 660 pounds through a circumference plication, to search the Patent Ofhes 

; lt was with a great deal of amusement ; ‘ 

f all . , “el of 1 foot, at full speed of the engine or records for a like device. Records can bi 
: ind self-satisfaction that I read Mr. Os : 

r of i000 revolutions per minute we get 20 found on file in any large public library 


orne’s article on the new variable-speed _, ‘ , 

1, : horsepower, now open the valve enough nd a opy ot whatever he wants can be 
levice invented by his unmechanical friend, “a 

: to reduce the speed 25 per cent. or to 750 had in which he will find a full descrip 

is | too had a similar experience unde : , 

om revolutions per minute lhe pressure to tion including drawings 
Imost the same conditions; the devices ; : : ; 

ver ' ‘ ' would be reduced in the chamber / Sup 11. TERHUNI 
aried only in construction, namely, the . 

his . , : pose also we consider this reduced 25 Harttord, ¢ 
Del and wood blocks were changed toa . . 


per cent. we would hav: 





common geared oil-pump principle witl 
408 X 750 
asks 


Ite ad _ . 
33,000 ° Mechanical Signals versus Train 


regulating valve As Mr. Osborne 


for light on the subject, | am onlv too 

















— glad if I can be of service to one who horsepower available at the propeller shaft Orders 
nt , Again reduce the speed to 50 per cent. of 
: is given me many pleasant and protitabl , ; ” § 
on rs of reading in the AMERICAN MA — oe SS oe lutions per mit | irticle recently appearing in the 
if 
HINIS \ MERI LN \l CHINIS cle scribi gy an ele 
igs. 1 and 2 are rough reproductions 33° X _ = 5 tropneumatic interlocking switch and sig 
rot . r 4) - 1 33,000 
7] om memory of the device as presented nal system brings to the mind of an ex 
hie Che shaft f was a ontinuatiol orsepower, a 73 i ent. we nc ailroad mat the vast difference between 
r supposed to connect to, the engin 105 x 2. 1.25 the old and the new methods of control 
shatt, B the valve nnection, C the cas 33,000 ling trait 
ne, and D the connection to the propellet lorsepower With th SEN wide « -" lo get i lear idea rt the progress 
hatt which was really a part of the casing there would be no pressure in the chamber made in the handling of trains it is only 
In starting o1 stopping the eneime the rh, except the slight frictional resistance of necessary t glat back int the mast a 
alve B was supposed to be wide open dozen years or so and contemplate the 
so that all oil pumped from the reservoit . delay and nfusion that would result t 
o the chamber E- could flow. back dav were 1 ld methods still in us 
» ugh a passage and the valve to the Wi few ti mmpared to those now 
‘ eservoir / without resistance Phe spect rul Wit u naller motive power and 
j the propell , > nnn tm 1 a FIG. I FIG 2 ; BY ee . i a 1, tv - 
i i v dm fa j nsequi “ i ‘ m 
t | i f oil illowed I pas VARIA } . ‘ “\ i ft p p ut they we ul 
ily and, Vine full speed ahe id wa 1 t nad a | 1 ful | thre deman 
d, the valve was to be completely the oil throug! t lve ‘ passage made upol thes by thi multitude ! 
sed: there being no outlet for the oil ence no turning moment rhe sing trains now rut the oresent schedule 
gears would be blocked and all would) © would stand still while t nein ift maintained 
tate as one mass on the bearings G G ind gears ran at a tant (full) speed, \ll or most of this new and comph 
lever scheme for a clutch, but a total taken care of by gover \ the load ted interlocking switch and signal equip 
lure as a means of transmitting power was taken off ment is of mparatively recent install 
varying speed I started to expla t to the would tio1 \ctual d for it brought it int 
has the advantage over M1 Osborne's be inventor (1 lle unself a me being 
nd’s device in not being quite s ich a chanic too) but Is m1 \ to full i Consider th Wet i running 
itral heat distributing plant as ( isionaryv dreams | ‘ ing ! lal { ‘ »] i tour-tra 
it generated could be more easily gotte1 millionaire to liste road wit fair traft We have th 
d of than with wood and fiber blocks | think Mr. Oshor vself ld == main tracks. N nd 2, and the slower 
does not take more than horse setlist reel 1st a little hette! wort thre ib S¢ ibst liary tT! | \ 2 ind j \ 
see why any such device is a failur we have to take for being technical men, local passenger train running on track N 
e same condition exists here as in a ould we but see one of these individuals 1 has fallen behind its schedul Coming 
me or disk clutch, except the wear in an automobil juipped with one oft ilong after it miles back 1s an « 
vhich can be better taken care of Chis his wonderful devices between two hills press tral Wi t ake. ru 
vould not be so serious if the power could that could not be mad n the higl ning on a fast dul 
maintained in the propeller shaft for in the midst of a good thunderstorn The despatcher calculates that he will 
iifferent changes of speed. To make this We would at least feel the satisfaction of ve to run the local train on track No, 3 
lear, let us s ippose we had an engine not having to humiltat: irselves bv ig it a certan t and s provided by the 
inted in an automobile capable of de norance of th rst principle f ime rule ind reculations. he tries to send a 
loping, say, 20 brake-horsepower at 1000 chanics written teleg whic order t the operator 
volutions per minute or 660 foot-pounds From time to ti for nearly 20 years it that station directing the local train to 
er revolution; this nnected to the above the device above described is been turn take track N ; He calls and Ils the 
levice. The available power would only ing up at the Patent Office in Washington station wanted, but the operat aving 
be equal to the pressure in the chamber / It would not b ut of place here to say other duties to perform, fails to hear the 
through a certain distance just the sam that if anyone has gotten up something’ telegraph instrument. He may be check 


as the triction between the surfaces of a he believes to be of value and has faith ing trunks, or he may be doing any one of 
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a dozen things ymewhere around the 
station Result: the despatcher has to 
fall back on the next station and send his 
order for the local Che operator takes 


a red flag and sticks its metal point into 
rails of track No.-1 
then awaits developments. 

When the 
express crawling along behind it, 
ing 
the 


a tie between the and 
local finally arrives with the 
and los 
amble to 


it 


time every second, the crew 


office, get their order, read over 


three or four times and, walking up the 
track, the 
with 


throw hand switches. Finally, 


a coal-tar-in-the-wintertime move 


ment, the local pulls in on track No. 3, 


and the express, away off its schedule, 
with passengers telling one another what 
a good-for-nothing road it 1s, goes by 

Now, with the towerman sitting at his 


desk, the whole interlocking system at hts 


] 
' 


elbow, the despatcher simply tells him 
run the local from track No. 1 to track 
No 3 The switches and signals a t 
from the tower, the local comes alone at 
its usual speed and goes right on through 
the crossover, orders not being necessut 
lhe towerman straightens the track ava 

d the express rushes by on time wit! 
ut a pause Perhaps this is rep d 
further along the line he expr ll 
) ling 1 ( ( t ru } 

New Y | | () i) I 

| vith the ( Ce 

t wl ! \ 
in sees a 
ka edule | 
Col | 


Some Comments on Forging and 


Hardening Steel 


wa with 


considerable satisfaction 
John A. Matthews’ artick 
will 


better 


r¢ ad 
re S2 lf 


page m 


on 


you turn and read 
still the 


and then stop and think how con 


just 


irst Ol 


entire 
wou it with your sweet 
with 
ice 


ur own factory, vou 


or even ride alone. 


1 
Louis Strang at the wheel, in a car m 


ft steel 
Il be 
treat 


forged in y 


Wl why who have t 


the 


vin 
the 


in produce to 


to set we, 


steel, want best that scien¢ 


witl 


do out 


work 


Phere 


are tew men who know. thi 


vorthfulne ( 
Ve luabl steel 


possibilitic 


I treachery Oot 


a piece ot 


sreg irding the 


nN sed in 


mst 
rorging, 4 

Surely 
money to buy tee] 


its condition and = actior 


when put in the working parts of a 
chine, but also very 


We 


condemn the 


nearly criminal negli 


cence have long been ever ready to 


steel maker when a plece ¢ f 


steel gave way, and where it has taken an 
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life, the steel maker has had 


to bear the blame 


arm or a 


In an article some two years ago, in the 
AMERICAN MACHINIsT, | contended that I 
was not able to say that I had found one 
bad 
and I maintain that this holds good today. 
the 
defend the steel makers, for they are surely 


bar of tool steel to 5000 good ones, 


In citing above I am not trying to 


accountable for a great many costly mis- 
takes. 

Just on the eve of writing this article I 
was called into a conference with one of 
the leading manufacturers of this country, 
and imagine when I found 


my surprise 


that a representative of the steel mill had 


recommended their high-speed steel for 
very rough punching jobs. Should this 
punch be made of this kind of steel the 
results will be, not only a broken punch, 
but a broken set cf dies, and possibly a 
broken machine 
Hligh speed steel should never be used 
in work where the stress is hable to be 
than a piece of hardened high-speed 
cel wall stand [his punch was to be 
ed o1 ve ilic press with suthcient 
ressure to « mble the p into atoms 
\ll ble materials ive a specilhc 
v hy vill ( t iny 
Wh pl 1 value 
! | e them 
‘ ( nly safe 
instances 
‘ Wi | ‘ quipped for 
€ prop teel and know 
ecisely wl t l vil a when 
laced un eat-treat steel 
r ecl that the cut 
nd polishing st diamond 


We have ter ( told ti eat 
d irdel eel el times ises 1f to 
hecome brittle and many have been con 
inced of its trut very time, however, 
piece of steel properly heated and 
cooled. it becomes better steel from the 
reatment it has received 
In orde to convince the unbeliever, let 
i ike a piece of I to 1.40 per cent. car 
n steel inch square and remove the 
cale on all sides 8 inches back from the 
end, then he it to 1832 degrees Fahren 
eit (bright chert ed), plunge it in brine 
vate ( ve it very rapidly until 
( \fter is dry the piece thoroughly 
nd break it 1 t} ( eT i the 8 inches 
t eral be seen reat the rest 
of the bar follow Heat to 1400 de 
ere leahre el ve dull cherry red, 
ind let cool to 752 degrees Fahrenheit, 
(red visible 1 dark) then cool in 
il. Rep s heati ind cooling three 
times lhen heat ) 1400 degrees fahren 
heit and plunge in water, moving the 
piece vel rapidly ntil «¢ l Remove, 
polis and draw t s60 degrees Fahren 
eit (full blue), then break and compare 
+] 


} 


pit'« 


WwW 


W 


1¢ grain with 


the first prec 


his also shows us why it is necessary to 


it-treat steel. If it was something that 
is extremely difficult to undertake, it 
ould then he time to excuse the manu 


out 
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facturer, But 


connected with it as 


at least to a small degree 
is no mystery 
it is all plain work and the results are 


There is 


there 


visible to any who care to look. 
nothing needed to make the discovery but 
what every machine shop has, and that is 
fire and water, with a common hand ham- 
mer to break the piece so the grain can be 
To do the work intelligently, how- 
ever, will require a proper furnace and a 


seen. 


pyrometer. 


I never knew how to heat steel until | 
used the pyrometer and find it a necessity 
to the tool hardener. He can go so far 
without it but will never fully reap all the 
possibilities in the hardening of steel un 
til he has one. In work done without the 
aid of a pyrometer, we may get the full 
yield of the strength of the steel, but we 
cannot know it even expect it. 

It will also be necessary to have a fur 
that 


tions are given to 


or 


nace heats evenly, and when direc 
heat for quenching to 


1550 degrees Fahrenheit and draw back to 


1000 degrees Fahrenheit it does not mean 
that we can be 5 or 6 hours heating the 
steel, nor does it mean that we can gues 
at the temperaturs 

When such instructions ( vel I 
presumed that we know how to heat steel 
without injuru ts struc ( ‘ 
must have f ] will give 
heats witl l ( e ae I I 
and uniformit ch t t 
be given in eithe eating or drawi 

t the same tim prec piece 
not be bjected iore heat tl 
ultimately desire Cherefor: it is 
necessary to have a properly designed fur 
nace as it — + " } WY; il ac ‘* te pyron 
eT 

! have found th ead bath to be the 
most convenient furnace for heating steel 
| have just finished the designing of a 
lead bath so inches long, 4 inches deep 
and 12 inches wid | thought this to be 
as large as any in use but in making a 
few visits to some of our leading manu 


facturers I found a lead bath 15 feet long, 
1 feet wide and 18 inches deep. This was 


used for annealing, and when I asked why 


they used a lead bath instead of a fut 
nace, | was told that they were able to 
get a more uniform heat in lead than in 
an open furnace Thus I do not. stand 
lone in my opinion as to the lead bath 
The day is fast approaching when steel 
will receive the proper treatment when 
forging and heat-treating it. As it is, the 
majority of manufacturers are skeptical 
about installing some of the latest appa 
ratus for the treatment of. steel But 
sooner or later they will awake to the 
vast importance the proper treatment of 
steel plays, not alone in the durability of 
the product but also the accuracy of de 
signing, with the possible reduction § of 


tonnage. 


They will then equip this department in 


a scientific way and it can be called on to 
furnish articles up to specifications, with 


or 


fact 


> in 


any mystery compounds 
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hat is 
ham- 
an be 
how 
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itil | 
‘SSITy 
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t the 
full 
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tt even a guess will be necessary. Our 


ills are making the steel that the above 
n be accomplished with and our manu 
cturers are buying it at a fair price so 
ere is now no excuse for poor work in 
e hardening and forging if this depart 
ent is properly equipped 


Davenport, Ia Cc. U. Soort 





Method of Lubricating Gasolene 
Engines 





On page 197 of the AMERICAN MACHIN 


sT, issue of July 29, 1909, I note some 
gasolene engine 


Fairbanks, Morse 
One of the points particularly r 


ymmments regarding* a 


rought out recently by 


rred to is the lubrication 
Chis 
gines has prevailed upon Lak: 
the 


vasolene 
Winni 
New 


think 


method of lubricating 


vesaukee, in central part of 


and | 


on this particular 


fampshire, for several years, 


e majority of the boats 


ke have their engines Ope rated by vast 
ne in which the cylinder lubricating oil 
S peen mixed in the supply bin lr} 
portion generally used and found 
( ( pit I a I 
\ tte eve | ‘ ! 
et ( | { ( 


Use and Calibrating of the 


Pyrometer 





| she 


irticle on page Iool, Part I 


uld like to reply to C. | Scott 


peng 


He asks three questions, the first 


‘Why is the pyrometer discarded in 


many shops?” I agree with him 

ertain extent in his reply that such shop 
ire not properly equipped, but I firml) 
elieve that they are turned out becaus: 
hey are not wanted. These instrument 


an only be used under certain conditio1 


with any degree of success They mu 
be handled with care, and be properly 
ooked after, and adjusted periodically t 


} 
; 


be of In almost any furnace the 


ny ust 
fail te the true ten 
work—it 
the true temperature of the 
the f 


will 
the 


pyrometet give 


perature of may, however, 


idl spot in Irnacs at 


thermo-couple happens to be 


[his is particularly so in large fur 


for reheating ingots and large forgings 


Che flames play to the top and sides of the 


furnace—just the places where a thermo 


couple can be placed—with the result that 


the pyrometer records a very high tem- 


perature Various methods have been 
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tried to shield the couple from the flames, 
and enable it to rest against the job whos« 


temperature is required, but the cutting 


action 1s so with the flames that 


great 


such screens last no time and are of little 
use. For small work, pyrometers can be 
used very satisfactorily in a proper type 
of heating apparatus, but it is almost es 
sential that there should be no flames, for 
the reason just given. Such a condition 
is obtained in the salt bath 

With regard to the 


calibrating pyrometers, 


materials used for 


and the method of 


using them, by far the safest and best 
method is to use salts, melting at known 
temperatures Such salts can be pur 
chased from the chemical manufacturers 
and their melting points guaranteed. If 
one is not satished with this guarantes 
the national laboratories will test and 
guarantee for on \ range of say sIx 
to eight temperatures is required accord 
ing to the scale required Used pr D \ 
these salts can be ised time | mn 
vith safetv. The method of obtaining « 
int is simple Procut mall platit 
rucible about 2 inch higl nd 
crit cdiamet 
cible furnacs » hol t. P 
( Wit I 
ible ‘ 
f 
Suspend , 
i 
pl \\ 
dl whi vill ‘ ; 
) nt | ‘ 
the It sl cl be 
i shallow pl I | 
en broken up arn epl rope 
ttle Bot p 1 1 the 
herm ipl roug!l 
washed in cl wat ft point 1 
nd to prevent ining the salts 
inv way lhe q vy of It d 
( experiment t I 
ene te enlicion ia 
iple juncti lhe \ iti] 
Is vel nall \ great 
; ezing pol ¢ ‘ ] 1 
et L hie l sed 
7 thin plat | 
ser nel G t ible 
were S AVE 
chetet ] v tl | 1 
xidize rap ge the 
fre mg poms tine ( | ed nN 
] rger quantities in ¢ | te 1pies, ind 
therefor: ire hard t nelt d the naked 
couple cannot be used, and so the read 


ire sluggisl 


ings 


However much abused, on 


t work pyrometers aft 
and excellent check on t 
ble tor harde1 ny and 
suitably designed turnac 


ugh readl 


ng Mr 


rd 
he 
i 
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i most usel 


i} 


men respons! 
mpering with 
ott's article | 


have had all my latent indignation aroused 


individua 
the 


for the 


with aid 


fer 


reminded of a ma 


had some trouble 


of which were 1 


} 
+ 


mers because the 


ls who harden and tem 
of a smith’s fire 1 am 
nager | once knew who 


with shear blades, some 


eturned 


( dy 


fr 


om the 


custo 


was soft in places, 


and brittle in others They were ré¢ 
treated once, but were little better than 
they were at first. On being sent back 
a second time, | had the pleasure of see 
ing them treated by the manager, who 
said that their failure was due, without 
doubt. to tl smith’s incompetence He 
rst id one blade, with its cutting edge 
the re I itl hearth d 
overed wit »k | he | I \\ 
ne ' \ ft 
cw ] T¢ \ ‘ | 
he 1 \\ t t ed I 
\W NK T 
( I ti la ( at 
. 
\ LV 
{ Tht : 
( \ ] | 
| t ‘ 
‘ ‘ iT? 
pecial tap temp \ 
] ] 
' \\] . j 
,; 
' 
ti¢ 
fe ‘ 
\\ \ 
‘ ++} 1] " ‘ < t ( 
reat t , ick d illy 
l ned f elicate work of any 
' it is q ‘ seless ind even peop 
the above sort are recognizing this fact 
Sheffield, | land CorRAM 
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The Immediate Importance of 


Industrial Education 


The advocacy of industrial education by 
the manufacturers of this country has no 
altruistic it. As 
said in these columns before, the interest 
sf the out f the 
fact that, under prevailing conditions, he 
finds it difficult to 
and perhaps more so to keep after getting 
them. Without to 
the reasons, it is enough to know that, as 


motive behind we have 


( manufacturer grows o 


get apprentice boys 


attempting analyze 
things now stand, boys are not anxious to 
enter form of 
dustrial education is looked upon as a pos 


factories and some in 


sible magnet to attract them 

These conditions are becoming more 
and more acute Che revival of industrial 
activity, which the information which 


comes to this offce unanimously testifies 


is in has 


that 


of skilled help is frequently 


progress, gone so far 4 


shortag re 


ported—reports of this kind coming fron 


the Fast and West alike. There is, mors 


1,205,750 copies of the AMERicAN Macuinist. Over, no disagreement in explaining the 
Our circulation for July, 1909, was (ireekl disappearance ot the skilled men whi 
monthly and European) 110,000 were necessarily laid off after the panic 
lugust 5 35,700 f October, 1907. It is a matter of com 
uUygUs 2 9,75 1 j 
iugust 12 19, 750 mon knowledge that throughout the period 
lugust 19 19,000 ‘ . ; : 
ieee of depression which is now nearing its 
This paper reaches 35,750 separate caders 3 
each month and 19,750 each week close the automobile business has been 
None sent free requlariy, no returns fron phenomenally prosperous, and it 1s the 
news companies, no back numbers. Fiau iniversal agreement that the automobile 
are live, net circulation industry has absorbed most of the skilled 
labor which formeriy found employment 
: in machine shops doing other classes of 
Contents rl 
WOTK 
Unloading Railroad Cars by Machinery uw) Cher IS no reas I supposing that 
Making Chasers for Landis Die leads ee he activity f the automobile industry 
A Divided Molding Fram: 14 vill slacke1 in the near tuture In ad 
A Comparison of American Aeroplanes I lition to its need f men is the novelty 
A Short Cut for Figuring Circumferences nd the undoubted attractiveness of the 
t Circles by Long Hand 17) work to many, and it may fairly be ex 
Growth of the High-speed Engin Is ted that its demands for skilled work 
Boring Bar for Ball Sockets “0 en will increase rather than diminish 
Efficiencies of Various Cut Gears 2 In other words, the situation will not 
Duplicating a Planer Bed a4 eht itself, and, acute as has been the in 
Planing in a Machine Shop 2 terest in the subject of the training of 
Belt Drive vs. Positive Drives 2h killed help among machinery manufactur 
Principles in Design of Friction Clutches 327 — ers in the past, it appears to us certain that, 
Collapsible Pattern “) growing out of their immediate needs, 
Illustrations of Vrogress in Machine this interest must actively increase from 
Pools “+ this time on. If machine tool and othet 
What the Steel Corporation Has Done t machine shops are to recruit their forces 
Prevent Accidents $1 to the numbers existing prior to the re 
Square Thread Taps cent panic, it must be largely through 
Practical Letters from Our Readers their own efforts to train efficient work 
Supporting ve ‘eS i S the ? ] ; 
pporting Devi What Is th men. We do not believe it necessary t 
Action of a Lubricant Shears fo Wt , 1 
: irge increased activitv in this direction, 
Spring Stee An Outboard Sup 1 : WY q 
port A One Man Shop 34-336 we believe that 1 will ve forced upon 
Discussion of the Previous Question those who want additional skilled help 
A Variable Speed Invention Me but who, through ordinary methods, are 
chanical Railroad Signals org unable to obtain it Necessit\ is the 
ing and Hardening Stee Cali mother of progress as well as of inven 
rating Pyrometers 37 ‘ ; i 
vrome i ’ tion and it seems to us certain that the 
rhe Immediate Importance of Industria . ° ° 3 7 
; revival of activity cannot go much further 
iMdueation B40 ; 2 ‘ oe 
. , 1 ¢ . Spo g “reas ) 
Vire-resisting Properties of Building Ma without a ee ‘ nding a np pear 
terials eq terest and activity ir industrial educa 
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Fire-resisting Properties of Buil 
Materials 


[he enormously greater fire waste 
United States, 
with the principal countries of Europ 


) 


capita in the com 


too well known to need repeating. [i 
need of reducing this unnecessary a 
in fact, almost criminal waste is beit 


emphasized in connection with the broa 
movement for the conservation of our re 
sources. One way in which to reduce tl 
of is to adopt 


material, 


fire loss buildings fire 


resisting building and anyor 


interested in such fire-resisting constru 
tion will find material for study in the r 


cent Bulletin 370 of the United States 
Geological Survey, entitled, “The Fir 
Resisting Properties of Various Building 
Materials,” written by Richard L. Hum 
phre\ 


This builetin reports 30 tests, on as 
many different panels of various building 


materials, at the Underwriters Labora 


ories, Chicago, IIL, to determine the effect 


of tire and subsequent quenching by water 
on the materials composing the panels 
These materials were: Common brick, two 


one 


brick, 


one 


samples; hydraulic-pressed 


brick, 


building blocks, made on five dif 


sample:  sand-lime sample ; 


mortar 
ferent kinds of machines, of various con 
and with 


Sistcncies, 


various proportions 


it the aggregates—a river sand was used 
nd typical portland cement; terra-cotta 
tile. two kinds; concrete, sections of 
rroken beams that had been tested at the 
laboratory at St. Louis and containing 
f distinct types of aggregate, limesto 
Cranite gravel and cinder: building stone, 
four kinds, sandstone, limestone, marble 
and granit From the foregoing it will 
be seen tha wide range of materials 
Was User 

(tf these materials the mortar building 
blocks and the concrete beams were made 


in the structural-materials testing labora 
ry. The other materials, except some of 
the common brick, were obtained in the 
open market at Chicago 
It is not considered that the results of 


the tests are conclusive, and it is suggested 
that it is better to consider them as fur 
nishing general information rather than as 
forming a for 
the fire-resisting 
qualities of the building materials. How 
ever, it is undoubtedly a fact that these 
results 


basis definite conclusions 


in regard to relative 


are of considerable importance as 
a comparison of the action of the various 
materials under the conditions of the tests 
The tests in general consisted in subject 
ing the materials in a built-up panel to the 
direct application of heat from gas flame 
for a period of two hours, and then, with 
the exception of five cases, of immediately 
quenching the panel with water furnished 
by a fire hose and under a considerable 
head. 


Without attempting to present the de 
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duce t!} 
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he Fir 
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Hum 


on a 
building 
Labora 
ie effect 
VY water 
panels 
ck, two 

one 
ample ; 
ve dif 
IS con 
Irtions 


> used 


unine 
Sti 
stone. 
larble 
will 
erials 


Iding 
made 


ora 





gust IQ, IGQO9 
f materials, design and construction 
he various blocks, tiles, ete., tor whi 


‘nation we will refer our readers to 


bulletin, a brief synopsis ot s e ot 


results can be presented witl 


regard to the etfect oO] the heat and 


n natural building stone, we 


rious 


bulletin: “The s¢ 


to tl natural building 


( various 


ones precludes any among 


comparison 


em.” To appreciate the extent of this 
amage ¢l reader has but to turn t 
Plates 26, 29, 33. 35 and 36 in order t 

dressed granite, marble, sandstone and 


chipped, broken, and, 


all of the cases with the exception of 


rough heap of 


the 


e marble, lying in a 


roken stone as a result of heating 


nd quenching 


In regard to the terra-cotta tile we 
unte ‘Large percentages of the faces 
f the tiles were washed away bv th 

ter and the material composing the« 
ces became soft and could be easily 

crumbled in the fingers There was a 


the tempera 


Phe 
fell off a 


rapid rise in 


the 


mparatively 


ure of the back of panel plas 


r on the panel of partition tile 


ew minutes after the test was started.” 


In regard to the various kinds of bricks 


tested, we read: “The brick panels prob 


} } 1 


iv withstood the 


better than the 


bricks 


tests 


The common 


tested comprised unused new Chicago 
brick and used St. Louis’ brick Fifty 
per cent f the new bricks were split, 
while 60 to 70 per cent of the Id 
bricks were damaged. Lime knot 
cemed ) ponsible fo most I 
( al v t ( ecw bricks iti 
Wwe t ( bott I 
rly | ; The bricks { 
| Is were entirel 
\ , mane ot] tects ‘ 
yparently littl 
rence ene of the brick 
fore ring hie vi 
essed ricl V1 st d the test erv wel 
damag 1s pparent atter ring 
t ( \ ‘ Is pplied and, alt ug 
umbx I ‘ rh ks cracked, 7O pel 
nt f tl vere found to he soun 
tter quenching lhe sand-lime brick d 


not withstand the test as well as expected 


but the samples tested, which were pur 


ased t random appear to b soni 


what below average quality 


Taking up the question of cracking of 
the materials and the behavior of the con 
crete specimens, we nd that, “The cor 
crete cracked least but the test indicated 


e necessity of using metal reinforcement 


in concrete walls to distribute the 


he expansion.” Bearing upon the ques 
tion of the v ilue of concrete as a re-re 
sisting casing for steel construction and 
tor general fireproofing purposes, we note 
his paragrapl ‘\ fact brought out mos 
learly by these tests is the low heat-trans 
ission rate of portland-cement mort 

d « S Is 18 One { ‘ ‘ 

bl lities 1 naterials ‘mt | 
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reproohing purposes lor marking t 
cement blocks, linen tags were tastened by 
wir nails to the int \\ . ( 
ime of molding \I gs re 
mained in place during the test and whet 
e walls were dis ‘ re 1 
every Cas Were I ( 
ged | he TIs¢ l I pp I ( Tt tl 
backs of the building blocks mad ot 
river-sand mortar varied from 77 to 104 
degrees, Fahrenheit, whil e rise 1 | 
verage temperatures oO! the ft es of thre 
cement blocks ranged trot 202 to 105 
degrees Fahrenheit eit backs ot the 
nortar blocks made of s v sand showed 
rise in temperature OT On 30 degrees, 
Fahrenheit. while the faces were heated 
ip to 1472 degrees fahrenheit lhe low 


rate of heat conductivity of the mortat 


blocks is shown by. the slowness with 


which the temperature of the backs of the 


panels increased in comparison with that 
of the faces. An average of all the tests 
shows that about 90 per cent. of the maxi 
mum temperatures attained by the faces 
of the panels were reached in one hour, 


blocks, the 


back oft 


while in the case of the mortar 


increase in temperatures of the 


the panels in one hour was only about 20 


per cent of the total increase in the two 
hours. Of the solid concrete panels, the 
cinder concrete showed the smallest in 
crease in the temperature of the backs ot 
the walls and the granite concrete the 
largest. 

The danger in the use of concrete build 


ing blocks designed with insufhcient se¢ 
9 ] 1) ] ; ] 9 
tions of material and composed of lean 
mixtures is well set forth in this pat 
grapl “It is apparent that the strengt 
t the we t 1 | cs 1 
Mmicie! SIs ‘ ) 
Is 1 i p I ( ( 
{ i | +e ? | ) 1 
sf T Wi 1 
: 
it Ul ( ric 
a 
esc | KS ‘ ( « 
1 thre } tors ff nt 
re-resisting qualities. ‘| mortars mixed 
] } ‘ ; , ; , 
with the greatest percentage W yave 
the best results | I cl rly sck 
in the photograp the block 
Tt¢ Wat treatn where 1 richie 
mixtures ome = | , a ‘ 7 pparet! + \ 
dat aged m conti st with the sp led ad 


] 


damaged faces of the leaner, dt 
It is quite possible, as was shown 1n som 
of the block 
the co 


must be thick enoug 


tests, to make blocks that 
will pass 
web 
necessary strength 


Comparing the various kinds of con 


crete used and the results noted from the 
sections ot concrete beat x we read 

‘It was difficult to determine whether the 
limestone, granite, gravel or cinder cot 

cret sustained e le damag rhe 
laces of ll tl Dp ‘ were mor less 
pitted by the fir nd washed aw iy by the 
stream of water he test was unfair t 


4 ‘ ‘ ( { 
por ( taining 
rned 1) 
1Y ite tl 
, 
( \ v 
1 
Lt1lics 1 vores 
| es v2 
iW \ I ( t 
it ‘ ) 
| d OK 
} ] a 
pre 1) bly ( 
evidence Show tl 
1 
ati temper! il ( \W 
lhe high stresses p 
, ' ; 
by the rapid ris 
faces while the 
' 
( ised cracks. On t 
1 
the blocks con 
1 ' 
cracked verti iy i 
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‘ t best 
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than 1 inches Vhe 
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comparatively low 
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! nperature it the 
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ete wel found Ine 
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102 4x6-inch pages; 


noth CeXt > several 
Mechaniker, Berlin 
mannstrasse 2. Price, 


of the design of bevel 


mm the pages ot “Der 


It explains the methods of 


14 ill 


the proportions of such gears 
istrative examples. There 
s, one of which occupies 
out two-thirds rf the 
e gi the important 
for ratios from }% to + 


\ \ } 
( ' 
; 
j 
11 1 ‘ 
t t-co] 
| 1876, whil 
P| 
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tet ter 1 1 
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1 { { nt nial 
iladelp e became in 
icvel xhibi ind trom 
e has been the foremost 
le wor In 1877 he 
ype Manufacturing Com 
ined ts pre sident ind 
intil its recent failurs 
was naturally an ardent 
d ystet nd his 
direction was preeminent 
t the 1tomobile int 
npanv became en 
ifacture establishing 
plants in eight States 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 


THE LATEST INFORMATION 


The Mavmont Self-Oiling Loose us circulation of the oil is maintained and _ the pulley in motion, by inserting at th 
‘ ample lubrication of the pulley assured. oren end E of the pulley, where it at on 
Pulley As stated above, the joint between the enters the circulation with the old oi 
aie halves is made tight by a thin oilproof The maker is the McMaster-Carr Supp! 

This pulley is made in halves, with a gasket. The only other way out for the Company, Chicago, III. 
combination set collar and oiling collar oil is along the shaft, and centrifugal force 
between. The hub is enlarged to inclose cuts off escape of oil at each end at the 








Some Interesting Transmission 
Devices 


Machinery and devices used in tl! 
transmission of power in shops is alway 
































imerican Mach 





SELF-OILING LOOSE PULLE\ FIG. I. SELF-OILING BEARING 

n oil reservoir, as shown. The halves are recesses D and £. When the pulley stops, of interest and we show herewith som 
volted together with a thin oil-proof gas- the oil in ports F above the shaft will developments along that line by Carl M 
ket between, to prevent leakage. The oil- drain outward to recesses D and E, and Wheaton, 9 Callender street, Providence 
listributing coilar 1 xed to the shaft by thence down around the shaft to the R. I. 

twe set screws, and serves also as a set standing oil level. New oil is fed in, with Beginning with Fig. 1, we have a nove 
ollar, so no outside collar is needed. In 

the drawing, «1 is the collar, with its two 

set screws \ll the rest of the pulley is 

free to rotate on the shaft. The collar 4 





las two curved wings or lips B B extend 


J 








ing outward nearly to the wall of the oil 
1 


reservoll Close inside these wings are 


diverging drilled holes C through the 


bodv of the llar, leading to the shaft at 
each side Cored into the hubs at thei 
nuter ends are the recesses D and E£, the 
former closed and the latter open, as 
shown Connecting these recesses with 


the central oil reservoir are four drilled 
ports F, diverging from the shaft As th 
pulley rotates, these holes, at their reser 


voir ends, continually pass close to the 




















wings of the fixed collar. Oil in the reser 

voir, as the pulley rotates, is carried, by 

the wings BB of the collar, to and into 

he holes C ¢ leading to the shaft Here " 
the oil passes directly onto the bearing 

urfaces between tl hub valves and the 

haft, and works along the shaft to the | 

end recess D at d / where ce ntrifugal T 

force carries it outward tothe ports F.and \ | 

through them back to the reservoir \s | 

he oil returns through all four ports 

the wings BB of the collar collect it and sateen 


lirect it to the holes Thus a continu FIG. 2. METHOD OF HANGING SHAFTING IN A HIGH ROOM 
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PULLEY WITH 


- 
FIG, 3. 


self-oiling bearing in which the oiling de- 
vice is a number of cork balls confined in 
the tubes shown and being held in con- 
act with the shaft by their effort to float 
In this way oil is carried from 
other and deposited on the 
shaft by the upper ball. The 
and left 


meeting in the center from which the oil 


yn the oil 
me to the 
revolving 
hand, 


oil grooves are cut right 


returns to the reservoir below, as indicated 


by the \ny oil which works out 


it the ends is carried by centrifugal force 


arrows 


into the oil-retaining grooves from which 


it also returns to the reservoir below 

In Fig. 2 we have method of hanging 
shafting in high-studded room, the 
whole thing in this case being shown as 
supported from steel floor beams. This 
needs hardly any description as the pipe 
which supports the hangers is shown to 
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“ dropped three feet from the ceiling and 


the line shaft to be twelve inches below 
this By this method hangers can be 
placed at any point desired and, as will be 
scen, this contemplates the use of fric- 
tion-driven cones on the line shafts, as 
will be shown in detail in Fig. 4. This 
obviates the @mnecessity for horizontal 


belting 

to be used in 
system. This is 
shown applied to the a shaft and 
the clutch is in the center of the pulley 
opening in the 


Fig. 3 is a clutch pulley 


connection with such a 


end ot 
in an oi- and dust-proot 


hub. The action of the clutch can be seen 


from the side view where the cover 1s 
removed, and in the sectional view of the 
hub As soon as the clutch is released, 
entrifugal action tends to throw out the 

unterweight on the back end of the 
lutch levers and holds the friction sur 
faces out of contact except when forced 


to position by the clutch lever 
pplication of this 


four- 


1 shows another 


hut this time in the center of a 


step cone pulley where the yperation is 


ilso carries 


@LUTCI ee * lutch lever 












































FRICTION 


CONE 


RIVE 





t I 
ake shoe, whicl pplied as soon as 
he clutch 1s thrown out of action and re 
nains operative until the clutch is again 


thrown in Chis effectually prevents a 


machine being started against the op 
erator’s will and ntial part of a 
stem of this kind 
In Fig. 5 is ] ull f somewhat 
isual construction 1 hich the cente 
sting 4 is fixed on the shaft either by 
( sé rew, the loose pulley revol) 
ng on this Che pull is construct 
large central chamber, as shown, 


of the main portion B, which 


nd consists 
irries the rim and _ the ver plate ¢ 
f the bearing 
chamber 


hich forms the other side 





nd also of the oil around the 


central casting. When the pulley is run 

ing with the shaft and requires no lubri 

ation, the oil is held against the outer 

e wall of the chamber by centrifugal force, 

INE SH AI it as soon as the pulley stops and begins 





ning : 
ac 4 ; ' 
i 2 } | ( 
1 ' 
‘ ‘ 
a 
' 
rl I I Hie 
t » \V il ] 
1? 
il ll W 5 
ot oil f1 ! t wearing 
A Novel Core Oven 
I his Ct ) ‘ by cn ( signe f 
OiVe a lara capacity vith isn ill spa 
by making the baking process almost con 


tinuous 


and at th 


Ine tim 


e 3 ( Wastin iS 
little heat as p ssible 
hig. 1 gives general view of the con 
struction, while Fig. 2 shows a cross-s« 
tion by which the operation is made clear 
Phe trays for supporting the cores are 
twice as long as the depth or width of the 
core oven, and a vertical partition in the 
middle of the tray acts as a door to pre 
vent the escape of heat when the tray is 
in either of its extreme positions lhe 
pPposile sicle 1 closed by the regular 
swinging do n either case 
The projecting portions of the trays ar 
filled with ere core ind en pushed 
rT the ¢ partition f ( 
cle I | ( e swinging 
ra T c } \\ 1 
bakin ] iT l ( ) 
| led w \ t vl 
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CROSS 





Sat 
potttete t 4 
Pe—petttttiii) 
} ¢ * | 
“ a 
5 








SECTION OF CORE 











OVEN 


es 


ee. 


as 


;-— 








ar 





m 











— 





peration of the machine is simple 


as been placed upon the: knives 


eam shears are 


\ugust 19, 1909 
to 13-inch, and angles up to OxOx 
h. The machine requires 20 horse 


wer for its maximum capacity, making 
ut in 15 to 25 seconds The weight of 
pounds. Its length 


20,000 | 


machine ts 
12 feet: width, 4 feet, and hight, 9 feet 
e frame consists of two steel plates, the 
ckness of which is 1% inches after ma 
Around the opening the frame ts 


‘| he 
teeth Phe 


ining 


to 23% inches gears are 


nforced 


cast steel, and have cut 


The 


pper knife penetrates the beam to be cut 


m the outside and goes through rapidly 
» handling is required after the beam 
These 
Schulze & Nau 


American 


built by 


inn, Coethen, Germany; their 


epresentative being the Wiener Machin 
ry Company, 50 Church street, New York 





ty 

Two Speed Planer Drive 
That there is a real demand for more 
in one speed on planers is shown 


e various multi 
Cine 


speed planer drives now 


ne built oft the simplest methods 


securing two speeds is the use of tl 

speed countershaft and this has been 
pted by the Cincinnati Planer Com 
ny, Cineimnati, O., as shown in the a 


mpanying illustration 


In order to make this as convenient as 
possible, the, have devised a belt 


which is. controlled 


planer so that the 


fting mechanism 


m the side of the 


erator can instantly change from one 


eed to the other lhe drive consists of 
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Hight Gage 


Stationary 

lhe gage has | 
rd Bow 

( | tT W 

lhe base 1s p 

, desire noint 
clamped hy the ] 
f the tandard 
nd the arm ( 
her of bushed 1 
allel lines and 
pin J) by which it 
a mn the st 


iT leie 

‘ veel 1 
e and a 
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the screw E serves to clamp the arm tast 
in place. The outer end of the arm torms 
a sleeve in which are fixed two hardened 
and lapped bushings for supporting the 
vertical rod F. A collar G is attached to 
the upper end of the rod to facilitate lift 
ing it by the fingers and a spring H is 
attached at the front to partly support the 
rod and permit it to rest lightly against 
the object being measured, irrespective of 
the weight of the rod and collar. The 
pointer J is mounted on an arbor J in 
the case formed in arm C, and the gear 
tram shown arbor with a 
short rack that 
motion on the part of the latter is trans 
mitted to the 
swings over graduations on a dial reading 


connects this 
attached to rod F, so 
which 


indicator pointer, 


to thousandths of an inch. A gear wheel 
K provided with a light coil spring tends 
to rotate the pointer and all the gears in 
one direction; that is, the spring takes up 
the back lash or lost motion, although not 
movement on the rod F 
the object to be 
measured is placed on the base and the 
arm C 
the lower end of the rod F will be at the 
below the total hight of 
The gage dial is then rotated 


producing any 
In using this gage, 
adjusted such a position that 
nearest ™% inch 
the object. 
to bring the zero line directly beneath the 
pointer, the rod F 
thimble G, and t¢! 
placed beneath 


raised by the nurled 
1e Object to be measured 
Rod F is then allowed to 
descend until it just touches the piece to 
be measured, and the extent to which the 
pointer rotates may be read on a dial 
This, taken in addition to the particular 
point on the standard B, to which the 
arm C is adjusted, will give the total hight 
of the work. The patentee of this gage 
is Louis Mastrangal, 35 
West Hoboken, N. J 


Spring 


street, 





wondered at the 
production in the auto- 
mobile industry in the face of recent de- 
pressed conditions generally, and enter- 
tained doubts as to the possibility of con- 
tinued capacity output in this line of trade, 
figures furnished by the American Motor 
Car Manufacturers’ Association will have 
a tendency to dispel such doubts for the 
immediate future at least. From reliable 
estimates 70,000 cars will be put out in th 
year 1909, and the association, according 
to plans that can reasonably be expected 
to materialize, places the output for 1910 
This 
high figure is not merely visionary either 
for it is based of care 
fully from 80 of the 
leading automobile builders in the country 


To those who have 


record-breaking 


at the colossal figure of 200,000 cars 


upon the result 


compiled reports 


Thirty thousand cars is down for th 
largest single factory output, while there 
are several ranging from 10,000 to 25,000 


machines, and dozens of 
promising from 
what promises to 


manufacturers 
1000 to 8000 cars for 
be the banner year in th 
history of automobile manufactur 


in this 


country. 
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Trade Opportunities in Australia 
and Tasmania 


By M. pve Moreira 


The value of the imports of Ausiralia 
for last year was $239,835,704, being a de 
crease of $09.898,461, as compared with the 
previous year. The exports amounted to 
$ 592,304, showing 

40,552,445. From 
one may examine the imports and exports 
of Australia it would be difficult, however, 
-onclusion than that 


decrease of 
standpoint 


313, also a 


whatever 


to arrive at any other 


country is at the present time in a very 
prosperous condition, the excess of ex 
ports over imports leaving a handsome 


surplus. The character and volume of 


the exports, chiefly the product of primary 
industries, are significant of the existence 
in Australia of a large and well equipped 
farming population. There are, neverthe- 


less, a good many other opportunities for 


American manufacturers of machinery 
RAILWAYS 
The railways, it must be said, employ 
only English machinery, but here and 


machine tool is 
sold, the 
entirely 
ind apparently 


there some American 
seen; the trouble is that once: 
manufacturer 


about his Australian 


seems to forget 
slient 
waits for the purchaser to remind him of 
his existence 


The 


ferent gages than art 


more dif- 
any other 


Australian railways have 
found in 
country, there being at present five. These 
lead to infinite difficulties in interstate 
traffic and there is no immediate prospect 
of a definite change; the question is a 
very serious one for the American manu- 
facturer who has to ship his goods to 
Australia and one which obliges him to 
pay strict attention to the 


given by the purchaser 


instructions 


HarBor IMPROVEMENT 
To facilitate shipping the Australians 
have begun a certain work necessitating 
machinery which could be furnished from 
I refer to the dredging work which 
Aus- 
order to aug 
ment the depth of that harbor. This in 
creased depth of water has been brought 
about by 


here 
is being done at the entrance to th 
tralian port of Newcastle in 


the adoption of a suggestion 
made to the Public Works 
when the plan of improvements at the en 
trance of the 
One of the 


the present breakwater was of very 


Committee 


Clarence river was under 
‘ngineers said that 
little 


entrance 


discussion 


benefit and did not deepen th 
dug at 
of the northern breakwater, and 
that if that were done the depth at th 


and suggested that a sand pit be 
the end 


entrance would be increased 

That experiment had been tried at Dur 
ham and had been crowned with success 
It had been found that the large hol 


scooped out had acted as a pit for the sand 
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coming around the northern breakwat 
and by this means the entrance had be 
kept clear. 

The American dredges are a little bett 
than the English, and I feel sure that 
English  colonis 


Australians, though 


would prefer them. 


MINING 


A large deposit of manganese has b 
discovered in the state of Victoria; 
beds are now being opened up, and 
report 1s that the ore is of very good qu 
ity. The lode is seven miles in _lengt! 
396 feet wide, and has been proved to 
depth of 70 feet, at which depth it is s: 
to carry over 80 per cent. of dioxide 
manganese 

The 


mines, of which the output 
English mining machinery 


state of Victoria has also 2 


is augmenting 
every year. 
not provided with such uptodate labor 
saving and ingenious devices as that ma 
in the United States and American mant 
facturers of mining machinery have 


excellent opportunity there I do n 


however, mean to speak disparagingly 
English mining machinery, which is ver 


good, England having for 


many years 


furnished mining machinery for eve 


mining country, but I claim that we hav 


machinery which can more than compet 


with the English make 


Coal-mining machinery made in thi 


country has not much chance of being 


bought for Australian coal-mining work 


still there is a certain demand and it 


well for our manufacturers t 
make some efforts to sell more of thei 


would be 


coal-mining machinery than they are doing 
now 
High 


cause of 


customs duties have been th 
the erection of a large piano 
Piano 
making is not new in Australia, as sim 
ilar instruments, 
tities, have been manufactured in 
Wales. This 
better equipped, and is intended to tur 
out 2000 pianos a year. In the equipment 
of such a factory, the United States could 
certainly compete England, if not 
with France and Germany. 


factory in the state of Victoria 


though in small quar 
Sout! 


factory, however, will b 


with 


TASMANIA 
South of Australia, facing the souther: 
of Victoria, is Tasmania, 
there exist great opportunities for Amer 
can manufacturers of 


shores where 
woodworking ma 
chinery, as the woodworking industry 0! 
quite important, althoug 
most of the machinery used is out of date 


Tasmania is 


The most important reason why Ameri 
can-made woodworking machinery woul 
Tasmania lies in it 
difficul 
labor, and 


find an easy sale in 
labor-saving features. It is very 
to obtain 
\merican machinery which would, in 


ra 1 
Loo! 


in Tasmania 


measure, obviate this difficulty, would be 
more than appreciated by the Tasmanians 
It is 


American manufacturer of th 


well, however, to remind the 


xception 
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lly hard wood of Tasmania, and that, 


ierefore, a heavier class of machinery 
iould be sold that 


‘iter woods of this country. 


than used for the 
Tasmania 

very rich in timber resources of many 
inds, especially blue gum, blackwood and 


y rtle. 
Another lumber which is used very 
uch there and which lately has been 


mployed for building is the 


elm, which takes the place of 


carriage 
row’'s-foot 
ur hickory. 
the dark and the light 
ark 1s 
idial direction, being of a 


flakes of 


There are two varieties 
The wood of the 
when cut in the 
light 
bright 


very beautiful 
ground 
ottled with brown. It 
elastic and used mostly for car- 
rhe light 


yvood is preferred on account of its re- 


s very 
iage woodware and for spokes 
have said, 


emblance to hickory As |] 


lis wood is very strong; it has been 
sted at the physical laboratory at Mel- 
uurne University, with superior results 
sawmills in Tas 


[here are numerous 


ania, the largest being located in Lauces 


! nd noted for the use of enormous 


gluch Pite 
MOA ma. 


rc 
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CUTTER FOR SERRATING BRAKE 
PRUMS 
and saws. Other sawmills of importance 
ire those at Port Esperance and at Port 
Huron. 

From these sawmills light tramways o1 
ailways run back into the forest where 
he trees are felled. Considerable skill is 
1ceded to transport the logs to the tram 
vay or railway, which conveys them to 
most uptodate appliance is 
portable steam winch, kept in position by 
a tree stump by a wire 
shape like the bowl 


is fixed under the front end of 


cing chained to 
“shoe,” in 


ope \ 


f a spoor 
he log, and by the use of snatch blocks, 
fixed t nvenient trees, the winch is 
nabled t 


Australia, as I said before, 


haul at various angles 

is essentially 
n agricultural country and numerous 
machinery ought t 


ilv there \ few 


xist, nevertheless, sucl 


inds of agricultural 
other industries 
as the manufac 
tre of hats, clothing, brushes, matches 
All told, there is 


ined there for 


good trade t 


American manufacturers, 


nd, providing they are careful to follow 
losely the instructions of the purchaser 
hev will find no regret in catering to tl 


rt « $ the W rid 


that no regular boring tool 
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Credit is necessary, however, but unlike 
South America, it is very easy to find the 
rating of the buyer, and little trouble is t 


be anticipated in that direction 





Two Awkward Lathe Jobs 


The first of these was to turn a finely 
serrated surface on the faces of four cast 
iron brake drums, belonging to the paying 
out gear of 


a cable ship As the ship 


was home for only a few days, it was 
hurry-up job lhe drums were 10 feet 
in diameter with a 10-inch face to be 
serrated 
this Che 


slowest speed of the 


The trouble that turned up wa 
and the 


lathe a bit too high, 


metal was rather stiff, 


1 


with the result that the tool, as shown in 
| 
mimnutes Che re was no 
drive of the lathe, for 


e of 


g. 1, would stand up for only a few 
time to alter the 
half hours, even, 
wel consequence 

[he remedy was to impel a cold-air blast 
of the cutter. 


he blast had the double effect of 


directly on the cutting tor 


lowing 





the hot chips away from the tool, and also 


extracting the heat developed in cutting 


Being under considerable pressure, the 
cold air made its way to the points of the 
serrators; the 


With this 


lasted an 


particular places required. 
ipplication of air the tool 


hour, and as two tools were 


made, one could be re p ured and hardened. 
was in ust The sam 


while the other 


method has been used since, with con 


side rable Success 
The second job was to bore a ten-ton 
roll, the badly 


distorted and displaced when casting. In 


core of which had been 


Fig. 2 will be seen the form of the cast 
hole, and the difficult f boring it out 
will be easily recognized It is obvious 


1 
is the lump of metal at B extended be 
vond the center lin 
The job was sent into the shop to be 


on the horizontal rer. but it was 


possible to get ring bar through 
ol The : f shown i1 

I sketch The | \ wwe’ Dp 

lathe that \ ree retween 
enters and wit mpl lriving powe 
he tool bar left of Fig. 2 
vas held in the t 1 pre vente 
trom x by he bottom, a1 





tween 


- 
347 


{he drill-shaped part cut 


I 


metal! 
of the 
flat cutter prec ded the flat side and brok 
distributed th 


he flat cutter 


away the 


beyond the center; the toothed size 


the metal up and equally 
work between both sides of t 

1/32 inch 
cutter, anc 


The guide collar was turned 
diameter of th 
hole to 


] 


less than the 


followed the bored prevent the 


cutter from being forced away from the 
heavy cutting side nd yet was not to 
tight in the hole, s s to join. The 
cutter went through as straight as a gun 
barrel in 20 good 


enough to bor 1 dozen mor 


Roderick Perry Curtis 


Roderick Perry Curtis president Tt 
Curtis & Curtis Company 


Conn., died on A ist Q, as t 


Bridgeport 
he result 
received in an automobile acct 


lyuries 


dent several weeks before 

Mir. Curtis was native of New York 
rn in 1860, al g lived 1 
Connecticut since he was about eigh 
vears old Hi t business ventur 
was 1SS2 vhen wit William D 





oy ei) 
I He 
a ie — 
v . ‘ 
KE HOLI \ND x } N 
Forbes, the firm of Forbes & Curtis 


was founded to manufacture the Fosbes 


patent die stock Five years later Mr 
Forbes’ interest in the business was taken 
over by Lewis B. Curtis, and the firm of 
Curtis & Curtis was formed, which has 
been continued since, having been n 


porated in 1900 under the name oi The 
Curtis & Curtis ¢ 


Ferry Curtis as president and secretary 


ompany, with Roderick 


In late years | interests ad become 
varied, Mr. ¢ is being a director ot 
several manufacturing rporations, and 
he was also a } inent figure in the s 
cial circles of bri { 

For eight night luring the Hudson 
Fulton celebrati this fall, New York 
will be the most brilliantly lighted city in 
the world, ording to the plans of the 
Hudson-Fult Celebration Commission 
Lhe illumination will begin at 6:30 nightly, 
ind continue unt 2:% Estimates 
piace the | lights to be used, 
in addition to the regular lighting, at be 


1,000,000 500,000 incandes 


ent, 7000 arc light 000 flare arcs, one 
tte f f sea ght f 100,000 
ndlepowet nd o1 ittery of 12 

chlig g c ing 700,000 indle 








Difficulties of Hardening Steel by 
Color 


That the carbon content of steel has an 
Influence n the colors when hardening 
and tempering them is shown by some 
pieces of carbonized steel which’ were 
given different heat treatments by the 


American Metal 
Elizabeth, N J 


in the accompanying halftone, and it is to 


Treatment Company, 


These pieces are shown 


be regretted that the colors cannot be 


shown, although the contrast between the 
high-carbon 


low-carbon center and the 


outer shell can be seen Some of these 
were left 


broken, and 


ished he fore 


pieces rough, as they were 


others were ground and pol 
hardening 
The pieces 4 and B are x134 inches 


and 4 is untreated, while B was hardened 


and then drawn until the high-carbon 
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Pieces J and K are ¥% inch diameter 


Piece 


J was hardened and drawn to a dark 
blue, which left the center a dark brown, 
while piece K was hardened and drawn to 
a purplish blue, and this left the center a 
light brown 
Pieces /, N, 
dark blue 
and this left the low-carbon center a dark 


P and O were drawn to a 


on the high-carbon outer shell, 


brown 

While the hardening of steel by colors 
has been successfully done in the past, and 
times in the future, 


will be done many 


these pieces would indicate that it was 
necessary to know the steel that was being 
hardened before one would be capable of 
getting the proper temper by colors. They 
would also indicate that the carbon con 
Many 


other ingredients, that are being added to 


tent has an effect on the color 


steel at the present time, are also lable to 


influence the color which steel takes at a 


results obtained 


given temperature Che 

















CARBONIZED STEEI AFTER BEING 


outer shell was a= greenish-blue color 


The difference between the two colors 
showed a decided contract 

The pieces © and D were ground and 
polished and then hardened and drawn 
until the outer shell was a dark blue. This 
left the low-carbon center a dark brown 
These pieces were 34 inch diameter 

The piece /: was 1 inch square, and it 
was hardened and not drawn Vhis left 
the high-carbon shell a bright steel color, 
while the low-carbon center was almost 
a_ black The 15/16-ineh square piece 
was drawn to a dark blue after hardening, 
a dark 
and DD 


matked G was hardened and 


and this left the low-carbon centet 
brown, similar to the pieces ( 

he piecy 
drawn to a purple, and this left the center 
a yellow brown or dark straw color lhe 
piece marked // was hardened and drawn 
outer shell was dark 


arbon 


until the high 
brown, and this left the low-carbon center 


a light straw color 


I he pieces marked / and WV are 1 inch 
In diameter [ Wals hardened and drawn 
until the outer shell was a full purple, and 
this left the low-carbon center a spotted 
red brown Piece Mowas hardened and 
drawn until the outer shell was a full blue. 


and this left the center a brown purpk 


HARDENED AN 


DRAWN Tt) COLOR 


from these pieces seem to make it impera 
hardener to test a 


f steel 


tive for the sample 


from each lot « before at 


pie ce 


tempting to harden it by color. 


Hardening Flat Steel 


By T. Rosson CHARLTON 


lhe other day | had some pieces of 


high-speed steel '4x1x8 inches, that re 


quired hardening. They came back from 


the toolsmith considerably warped sO | 


took them down myself to see the thing 


done and I noticed 


their heat in the 


as they were losing 


blast, they commenced 


curling again | drew the toolsmith’s 


attention to this circumstance and he tried 
t kink | have not seen before 
Putting the strip back in the fire he 


heated it to the usual hardening tem 


perature and on taking it out of the fire 
he rubbed each side with a piece of com 
mon vellow soap, and then placed the 


strip in the blast 
both 


blast and 


With 
those 


This trick was. successful, 


pieces hardened in the 


hardened in oil 
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1909 
Forthcoming Meetings 


International Association for Testing M 
terials, fifth congress, Copenhagen, Denma 
September 7 
Machinist 
Denve 


International Association of 
biennial convention in September, 
Colo. 

Brotherhood of Railway Carmen, bienni: 
convention in September, Atlanta, Ga. 

National Machine Tool Builders’ Associ 
tion, fall meeting, October 12 and 13, Ne 
York City. Pr. E. Montanus, secretary 
Springfield, Ohio. 





Business Items 





The business of Edgar Allen & Co., Ltd 
manufacturers of Allen’s tool steel, will in 
future be conducted under its own name 
23 West Randolph street, Chicago, and 282 
Pearl street, New York 

The Western Electric Company reports that 
its greatest gain in sales during the last seven 
months has been in the Central West and Pacifi« 
Coast sections. On the basis of seven months 
returns the company is operating at the rate 
of forty-six million per annum or 38 per cent 
ahead of the same period last year—June return: 
35 per cent. ahead of June, 1908 





Business Opportunities 





Otto Thum, Grand Rapids, will erect a larg 
varage 

rhe Holland (Mich.) Shoe Company will build 
an addition 

The Berlin (Wis.) Pail Company is building 
an addition 

C. J. Nelson is erecting a foundry at North 
Milwaukee, Wis 

The Escanaba Extract Company, Wells, Mich 
vill erect a plant 

Phe Merrill 
destroved by fire 
Mich.) 


moved to Saginaw 


Wis.) Iron Works was partly 


rhe Clare Knitting Mills will be 

The Detroit (Mich.) Concrete Pipe Company 
will erect a factory 

The King Paper Cormpany, Kalamazoo, Mich., 
will erect a new mill 

The Buhl Malleable Company, Detroit, Mich., 
will erect a new plant. 

The Central Foundry Company, Anniston, Ala., 
will enlarge its foundry 

Lewis Hill, president of the Sparta (Wis 
bank, will erect a garage 

The Bonner Wrench 
Ill., will enlarge its plant 


Company, Chrisman, 


The Model Automobile Company, Peru, Ind., 
is erecting a new factory. 

Fairbanks, Morse & Co. will erect additions 
to the plant at Beloit, Wis 

rhe Lyons Boiler Company, De Pere, Wis., will 
build an addition to its plant 

Phe Pequonnock Foundry Company, Danbury 
. will erect a new plant 

rhe U. 8S. Glue Works, Carrollville, Wis., is 
building an addition to its plant 


Conn 


rhe Josephine Furnace, Josephine, Penn., is 
building a new blacksmith shop 

The Hagemeister 
Bay, Wis., 


Brewing Company, Green 

will erect an addition 

rhe Champion Motor Car 

waukee, Wis., will erect a garage 
The Celford Tool Works, Buchanan, 

will erect an addition toits plant. 


Company, Mil- 


Mich 


The Asbestos-Protected Metal Company, Can- 
ton, Mass., will erect an addition 
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The Grendel Mills, 
ect a new mill to cost $500,000 


Greenwood, ss. C., is to 


The Wisconsin Furniture Company, Milwau 


ee, Wis., will erect a new plant 

The Bay City Mich.) Swing and Ladder 
ompany is erecting a new factory 

The De Pree Chemical Company, Holland, 


Mich., will build a $10,000 addition 

The National Candy Company, Grand Rapids, 
Mich., will erect a four-story factory 

The Mandt Wagon Company, Stoughton, Wis., 
vill erect a foundry, power house, etc 

lhe Brighton Mills, Passaic, N. J., will erect 
a three-story addition to cost $45,000 

The Wright Carriage Body Company, Moline, 
Ill., is building an addition to its plant 

Scott & Bowne, New York, chemists, are 
erecting a factory at Watsessing, N. J 

W. H. Read, 396 Third avenue, Troy, N. Y 
will erect a machine shop in Upper Troy 

The National Wood Pipe Company, Port 
land, Ore., will erect a new $400,000 plant 

The Merrill (Wis.) Railway and Light Com 
pany will spend $25,000 in improvements 

The Delaware Leather Company, Wilming- 
ton, Del., will build an addition to its plant 

The Rochester (N. ¥ 
out a permit to erect a new factory building 


) Can Company has taken 


rhe P. Derby & Co., New York, chair manu 
facturers, will build a factory in Jersey City 

rhe Visel «& Novelty 
Bronson, Mich., will erect a two-story factory 


Conove! Company 

rhe Patten Sash, Door and Blind Company, 
Rome, Ga., will build an addition to its plant 
The Dean & Berry 


Ohio, is having plans drawn for a new factor 


Paint Company, Columbus 


rhe Root & Van Dervoort Engine Company 
Moline, Iil., 


rhe Springfield (Mass 


is erecting an additional building 
Street Railway Com 
pany is preparing plans for a new repair shop 
A new roundhouse is to be built at Havana, 


Ill., by the Chicago, Peoria & St. Louis railway 
rhe Badger State Tannet 


boygan, Wis., 


Company, She 
will erect an addition to its plant 

The Warren 
Oaks, Mich., 


Featherbone Company, Three 
is erecting an addition to its plant 
The Advance Grease and Chemical Company, 
Jackson, Mich.., 
Oo. L. David, 


plant for the manufacture of wagons and buggies 


will erect a three-story factory 


Meridian, Miss., will erect a 


The Jones Paper Box Company, of Newark, 
Ohio, will establish a branch factory in Columbus 

The Maine Screen and Ventilator Company, 
Portland, Me., has bought a site for a new plant 

The Minneapolis Lumber and Cedar Company, 
Rhinelander, Wis., 
Wis 

The Minetto-Meriden Shade Cloth Company, 
Minetto, N. Y 
mill 


will enlarge its mill at Gagen, 


intends erecting a large cotton 


Albermarle, 
N. C., has started the erection of new cotton 
mills 


The Wiscassett Mills Company, 


The Orwigsburg (Penn Knitting Company 
will erect an additional building and double 
output 

rhe Scott & Howe Lumber Company, Iron 
wood, Mich., will rebuild their mill, recently 
burned 

Mueller & Stock, Grand Rapids, Mich., furni 
ture manufacturers, will erect a_ four-story 
factors 

rhe Columbus (Ohio) Heating and Ventilating 
Company has taken out a permit for a new 
factors 

rhe American Pad and Papert 
Holyoke, Mass., will build a $20,000 addition 
to plant 


Company, 


The Kingman-Moore Implement 
Oklahoma City, will erect a four-story factory 
building. 


Company, 
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Crane & Breed Manufacturing Compan Cin 
cinnati, Ohio, carriage makers, are building an 
addition 

rhe plant of the American Fork and Hoe Com 
pany, at Willoughby, O., will be moved to Jack 


son, Mich 


rhe Badger Motor Car Company, Columbus, 
Wis., will erect a plant for the manufacture of 
motor cars 

Kissell & Sons, Hartford, Wis will erect 
an additional building for t 


le manufacture of 
motor cars 

It is reported the Southern Iron and Steel 
Company, Gadsden, Ala., plans to build another 
iron furnace 
Milwau- 


is planning to establish a branch plant 


The Brodesser 
kee, Wis., 
in Winnipeg 


Elevator Company, 


rhe Reliable Shoe Orwigsburg, 


Penn., has remodeled its building and will install 


Company, 


motor power 


The Pilliod Company, Swanton, Ohio, manu- 

facturing valves, etc., will probably locate in 

Poledo, Ohio 
Florence Villa (Fla 


has awarded a contract 


Fruit Growers’ Association 
for the construction of a 


packing plant 


Phe Carman Manufacturing Company, Tacoma 


Wash., 
story building 


furniture makers, will erect a new four 


rhe plant of the Niagara Pulp Board Com 
pany, Niagara Falls, N. ¥ 
is to be rebuilt 


destroved by fire, 


Jacob Johannes St Paul Ind carriage 


manufacturer vill engage in the manufacture 


of automobiles 


rhe plant of the American Hardware Com 


pany, Ottawa, II is burned, causing a loss 


of over $75,000 
Foster Bros Manufacturing 


Louis, Mo 


another factors 


Compan st 


making bed springs, is to erect 


rhe Burlington Route is to build a new round- 


house at Toluca, Mont to replace the one 


recently burned 

rhe Crompton & Knowles Loom Works, will 
erect an additional building at their plant in 
Providence, R. I 

rhe saw and shingle mill of the Peterboro 
Ont.) Lumber Company was destroyed by fire 
Loss, about $75,000 


rhe roundhouse of the Boston & Maine Rail- 
road, at East Somerville, was destroyed by fire 
Loss, about $25,000 


Fire caused a loss of $15,000 in the plant 
of the Menonimee-Marinette 
at Menominee, Mich 


Paper Company, 


The W. I Metal Manufac 
turing Company, Nevada, Mo., will erect an 


Norman Sheet 


addition to its plant 


The Gardner (Mass.) General Foundry Com 
pany will build an additional foundry doubling 


its present Capacity 

rhe American Vanadium Company is erecting 
a building to double the capacity of its plant 
at Bridgeville, Penn 

rhe lumber mill of the Chaleur Bay Company 
alt Campbellton N B vas destroved by fire 
Loss, about $100,000 


rhe American Bag Company, Memphis, Tenn 
is said to be contemplating the erection of a mill 
to make cotton cloth 

The sawmill of the Morgan Lumber Company 
al Lester, Wash 


a loss of about $35,000 


was destroved by fire, causing 


rhe canning factory of the Canadian Canners, 
Ltd., St 
by fire Loss, $115,000 
N. H 


will erect a three-story building for the manu- 


Catharines, Ont., has been destroyed 


Williams & Sons, Kalamazoo, Mich., 


facture of ice cream, et« 


The Phyne Bros. Lumber Company, Carters 


ille (.a ll erect a plant fo lee il if t 
of sash. doors. blinds. ets 
The Lautenbacher Cand Factor i being 
erected at Schuylkill Haver Pent Cand 
machinery will be installed 
The National Wire Cloth Company Niles, 
Mich., has erected a new plant and is installing 


new engines and machinery 
The American Consulate at Durban, Natal, 
Africa wi be glad to receive catalogs to 


place on file for reference 


rhe Bishop & Babcock Company, Cleveland, 
Ohio, will enlarge its plant and install consider- 
able woodworking machinery 

The Mount Vernon (Ill Car Company will 
build a $500,000 steel car plant in addition to 
the present wooden car plant 


rhe Atlantic Furniture and 
pany, Lineville, Ala 


Lumber Com 
contemplates installing 
machinery for making excelsior 

The Boston & 
to rebuild the 


Albany railroad is preparing 
roundhouse at Palmer, Mass 
which collapsed a short time ago 

Chicago, Ill 


metallic furniture are 


Haggard & Marcussen manu 


facturers of having a 


new factory built to cost $75,000 


rhe Cinco Motor Car Company, Cincinnati 
Ohio, is building a new six-story plant and 
Will invest $200,000 in ne machinery 
rhe Gillette Safety Razor Company, of Boston 
Mass has secured a site in Newark, N. J on 


which a $200,000 plant is to be erected 


Andre Johnet of Joplin Mo ha secured 
a site in Muskogee Okla on which he vill 
erect a cornice and sheet-metal factor 

rhe Kittanning (Penn.) lron and Steel Manu 
facturing Compan is enlarging its plant and 

ill engage in the manufacture of steel 

Dickinson & Co kureka Il ili erect 
new canning factory ith 200-HOrse pow ¢ 


boiler capacity and 60-horsepower engine 


Foundry and Machine 


mciuding a 


rhe Portland (Ind 
Company will erect a new plant 
drop forging shop, foundry and machine shop 
The Pressed Steel Car Company of Pittsburg 
will build its new $2,500,000 plant at Chicago 


instead of McKees Rocks, as originally planned 


rhe American Car and Foundry Company 
will erect a new car-erecting shop and _ steel 


underframe shop at a plant in Wilmington, Del 


Plans are said to have been prepared by the 
Pennsylvania Railroad Company for the erection 


of a large boiler shop at the Altoona, Penn., shops 


rhe W. E Louisville, Ky., 
is erecting an addition to its plant 


facture of steel tanks and structural iron and 


Caldwell Company 


for the mantu- 


steel 
Motor and rruck 


about to 


The Minneapolis Minn 


Company, recently incorporated is 
erect a factory for the manufacture of auto 
trucks 

rhe Watertown Mass 


market for an engine lathe, shaper, electric drill, 


arsenal is inthe 


shaft straightener and a hand = pipe-threading 
machine 
The Peck-Hamre Manufacturing Company 
Berlin, Wi 
tf 


be in the marke or some me tool 


manufacturing mail boxes ill 
including 
a shaper 

Manufacturin 


rhe Frontier Boilet Company, 


Buffalo N y ! in the market for t punch 
and shear, bending rolls, radial drill and an au 
compressor 

rhe Farmers Manufacturing Compan Suffolk, 
Va., will build a new plant and modern machinery 
for the manufacture of barrels, crates, et will 


be installed 


rhe Southern Railway Company is to estab 
lish a plant in Citico, Tenn., for the manufacture 
of switch frogs D. W. Lum, Washington, D. C 


is chief engineer 
The Standard  Briquette Fuel 


Kansas City, Mo., will erect a plant to consis 


Company, 








building- ‘ ith machinery, will 


ol three 


cost about $75,000 


Rohrer & Co., Orwigsburg, Penn., will erect 
a two-story addition to its shoe factory and 
nstall new machine Phe will also add 


an engine and boile 

The Raleigh & Southport railway has put 
chased more land as a site for terminals, round 
shop, et J \ Mills, 
N.C,, general manage 


house, repair Raleigh 


Plans are being made for improvements at 


the plant of the steel Car Forge 
Newcustle 


ad ire of 


Company at 
Penn hich will involve an expend 


about $300,000 


Phe Schwartz Wheel Company, 


Philadelphia 


Penn., has purchased a plant which will be 
altered and improved and equipped with modern 
machinery for the manufacture of automobile 
and heavy vehicle wheels 


It is reported the Job Lron and Steel Company, 


of Ashland KK ill erect a mill at 


Kenora 
W. Va., for the manufacture of plain and cor- 
rugated siding and roofing 

Fremont Neb 


destroved Dy 


rhe Granite Brick Compan 


will rebuild its plant recently 


fire Brick machine: boiler, engine, heate! 


and pump will be needed 

The Sparks-Withington Compan Jackson 
Mich., nanufacturing roller bearings and pressed 
steel metal product vill erect a new plant 
and double its present capacit 


The Republic [ron and Steel Company, of 
Pittsburg 


the construction of a new steel tubs 


Penn has awarded a contract for 
plant at 


Hazleton, Ohio, to cost $1,500,000 


The High Wheel Auto Parts Company, Mun 
cie, Ind., is building a plant for the manufacture 


of rear axles, jach hafts, steering devices for 
automobiles, high-wheel buggies, ete 

rhe Universal Stone Crusher Company, re 
ferred to as erecting new factory at Cedar 
Iowa has een 


Eureka Stone and Ore 
The E. I. Du Pont de Nemours Powder Com 


pany, of Wilmington, Del., has bought a site 
near Aguilar, Colo., or hich a plant will be 


Rapids, succeeded by the 


Crusher Company 


erected Several hundred men will be emploved 


The Tennessee Coal, Iron and Railroad Com 


pany, of Birmingha 


Ala., will install a new 
engine in its plate mill at Bessemer; also spike 


machine, track-bolt machines and rivet machines 


Howe & Co 
etc., have taken over the plant of the Howe Man 
ufacturing 


Louisville, Ky., brass founders, 


Company and areoverhauling the 


Sarnie They will increase the force from 75 
to 300 men 
The Puget Sound Iron and steel Works 


Pacoma 


Wash has secured 


erection of a new 


permits for the 
plant on the Puyallup river 
This will include a foundry, forge shop, machine 


and pattern shop 


Phe American Dredge Company Which is 
plant at Fort Wayne, Ind., 


equipment 


now building a ne 
will need a lot of including boring 


and turning mills athes shapers, grinders 


hammers, forges, et 


Phe Dodd Manufacturing Company, of Chicago 


recent! formed with $300,000 capital, is to 


locate a plant in Elyria, Ohio Phe company will 
manufacture Cary. 


ret eepers W H Phomp 
son, of Elyria, is interested 
W.C. MacNabb Compan Chattanooga, Tenn 


erect a garage and repair shop and manu 





icture fasolene engines and small automobile 
The address is care of the Union Engineering 
Compan S15 Cle eet 

Phe A. P. Simi M icturing Compan of 
Newark, N. J oO eres rie plant at Bloo 
eld » CONSist oO {it including irot 
( t founadt I ( re shop ete Thiet 
compan Trait tapping machine 

ive hittings, et« 

Che Isthmian Canal Commission, Washing 
n, T. ¢ Will rec ds up to 10s30 acn 


AMERICAN MACHINIST 


September 9, for engine lathe, punching and 


shearing machine, boring and turning mill, 
hand pu:nps, saws, files, dies, lathe dogs 
chaplets, grommets, watel gages, belting, 


packing, ete., as per Circular No, 531 


\ large steel plant will be established in 
Mexico City within the coming year by French 
and American capital The initial outlay will 
be $50,000,000 Victor Belanger of Paris is 


the head of the concern It is understood 
that a large part of the capital will come from 
Boston. Coal and iron 


Paris and mines in 


Mexico will be acquired later by the company. 


rhe Isthmian Canal Commission, Washington, 
August 


23, for air compressors, feed-water heater, grease 


LD). C., will receive bids up to 10:30 a.m., 


extractor, hot water meters, revolution counters, 
ejectors, oil cups, cocks, gate valves, 
fittings chisels, stock 
blades, carborundum 


gauges, 
pipe and pipe anvils, 
dies, saw grindstones, 


wheels, belting, magnesia pipe covering, etc 


as per Circular No. 527 


The Navy 
and Accounts, 


Department, Bureau of Supplies 
Washington, D. C., will open 
August 17-—-Pneumatic 
schedule 1472 
1521, 1530 
hacksaw blades, steel hammer die blocks, bolts 
schedule 1523 schedule 1529): Aug- 
ust 24 1513), portable 
forges, screws, steel, bronze wire (schedule 1498); 
milling schedule 1514 
Welding and cutting plant 


the following bids 


hose, carborundum wheels 


pipe and pipe fittings (schedule 
screws 
Electric hoists (schedule 
universal machine 
August 31 
1507 


schedule 


The Navy Department, 
and Accounts, Washington, IT). C., will open 


sjureau of Supplies 


the following bids Aug. 24 
1538), engine 


Dump cars 


ischedule gasolene (schedule 


1536), steel tubing (schedule 1541), dry bat 
teries, graphite brushes, desk lamps (sched 
ule 1537), motors (schedule 1542), sheet 


(schedule 1550), dies. cut 
drills, nuts, 
rivet sets (schedule 


steel, copper, tin 
ters, band taps (schedule 1542), 
washers (schedule 15388), 
551): Sept 13 
1554), 
(schedule 1555), 


ischedule 1554) 


Electrical air 
pneumatic ash 


compressor 
(schedule ejectors 


compressed air locomotive 





New Incorporations 


rhe Memphis Metallic 
Memphis, Tenn., has been 
$15,000 capital 


Packing Company) 
incorporated with 
Incorporators, J. M 


J. G. Kineaid, kK. Trimble, et 


Rhodes 


Lifter 


has been incorporated to manu- 


The Safety 


Lexington, Va., 


Coupling-Pin Company, 


facture a patent coupling pin 
R.S. Bruce, J. M. Arthur, ete 


Incorporators 


rhe American Jar Compan New York, has 
been incorporated to 


bottles 


manufacture jars and 
Capital, $75,000 Incorporators , J 
Hoffman 


Powers, J. Snyder, E. | 


rhe Stevens-Sowers Motor Company soston, 
Mass has been incorporated to manufacture 


President, Jas. W 
Boston 


motors Capital, $12,000 
Stevens, IS Tremont street 

rhe Gilboa Electric Light and 
pany Gilboa N \ has been 


vith $35,000 capital 


Power Con 
incorporated 
E. S. Par 


sons, J. S. Case, of Gilboa. and others 


Directors are 


rhe National Anti-Friction Roller Bearing 
Company, Buffalo, N. ¥ is been incorporated 

th $250,000 capital Directors Albert I 
Killian, F. D. Tracy, 76 Johnson's Park 

rhe Cincinnati Steel Casting Compat Cin 


cinnati, Ohio, has bee nceorporated to manu 


if ire crucible steel castings Capital S50000 


Wim. Gilbert, 942 Kenvon avenue. president 


The Brookston Automobile Compan sroo} 
ston Ind has been incorporated to manufac 
ire automobiles Ihe lirectors are Miltor 


Gay, J. H. Kneale, W. C. Holstead. W. F. Fre 


machinery for 


August 19, 1909 


The Atkinson Patent Water Wheel Company 
Benton, Ark., has been incorporated to manu 
facture a patented water wheel. Incorporator 
J. W. Atkinson, L. K. Mandlebaum, J. F 

The Cleveland Collet and Machine Company 
Cleveland, Ohio, is being organized by J. | 
Holstein and Capital, 
firm will manufacture adjustable collets and sma 


Lee, et 


others 


tools 

The Chicago Car and Equipment Compan) 
Portland, Me., has been incorporated to manu 
facture locomotive engines and machinery) 
Capital, $500,000. President, Chas. E. Eaton 
Portland 

The Freight Handling Machinery Compan) 
Jersey City, N. J., incorporated to manufacture 
cableways, hoists, ete Capita 
B. W. Tucker, R. D 


machinery, 
$100,000 


Steel, etc. 


Incorporators, 


The National Motor Supply Company, Toledo 
incorporated to manufacture 
$10,000. Incorpo! 
Mever, F. M. Fan 


Ohio, has been 
motor supplies. Capital, 
ators, F. M. Chandler, V. H. 
ning, etc 

The South End 
Ohilo 


A. A 


Replogle 


Machine Company, Akron 
has been incorporated. Capital, $10,000 
Replogle, formerly 
Engineering Company, is one of the 
incorporators, 

The Linkroum Automobile Company, Newark 


N. J., has been 


automobiles motors, et Capital, $20,000 
Incorporators, Courtland Linkroum, Wm. H 


Linkroum, Chas. R. Erith. 

The Natjonal Electric Compan) 
oledo, Ohio, has been incorporated to manu 
facture supplies Capital, $15,000 
Incorporators, C. F. Wall, L. L. D. Chapman 
E. B,. Marshall and others. 

Ihe Bergen Auto Company, Rutherford 
N. J.. has been incorporated to manufacture 
motors, engines, engineering appliances, machine 
Capital, $50,000. Incorporators, |! 


R. A. Gens, ete. 


Specialty 


electrical 


supplies 
Steffens, Ji 

The Standard Steel Grain Door and Equip- 
ment Company, Wichita, Kan., has been incor- 
porated with $100,000 capital to manufacture 
a steel grain door patented by E. B. Gilleland 
veneral manager of the company. 

The H. & H. Art Metal Manufacturing Com- 
pany, Cleveland, Ohio, has been incorporated 
to manufacture ornamental and iron products 
Capital, $15,000 Incorporators, John Hand, 
A. Hoselitz, Jacob Hammel, etc. 

The Herzog Elevator Signals Company, New- 
ark, N. J., has been incorporated to manufacture 
elevator signals and appliances. Capital, $500.,- 
O00 Incorporators, F. B. Herzog, New York; 
E. C. Lum, C. W. Farie, Newark. 

fhe Wordingham Manufacturing Company 
Milwaukee, Wis., has incorporated to 
manufacture patented specialties 
Capital, $50,000. Incorporators, W. G. Word- 
ingham, Phil Kennedy, W. R. Greenlaw. 


been 
automobile 


[he International Burner Company, Brooklyn 
N. Y¥., has been incorporated to manufacture 
tools and supplies, relating to gas, 
electricity or steam. Capital, $50,000. In- 
corporators, H. Neimann, A. J. Ibert, J. S. Averiil 


machinery, 


Ihe Automobile Rim 
New York, has 
Incorporators, H. W 
York: E 


Inanufacture 


Securities Company, 
incorporated. Capital, 
Goddard, R. H 
Week, Jersey City. The 

automobile and vehicle 


been 
£150,000 


(say New 


The MacCracken-Hauer-Terry Company, New 
York, incorporated to manufacture power and ex- 
Capital, $15,000. Incorpora- 
MacCracken, 50 Church 
LD. J. Hauer, 21 Park Row; O. Kk. Terry, 50 Church 


tree 


cavating machinery 


tors (,eo ( street 


Che Tempo-Roll Music Company, New York, 
manufacture 
cutting music 
Capital, $250,000 


ias been incorporated and will 
perforating and 


for niisical instruments 


$10,000. The 


connected with the 


incorporated to manufacture 
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August 19, 1909 


Incorporators, W. R. Fielder, A. H. Ke 


F. J. Finn 

The Universal Supply and Manufacturing Co 
pany, Rutherford, N. J., incorporated to manu 
facture metal tops and covers, celluloid and 
fiberloid attachments and covers. Capital 
$25,000. Incorporators, J. A. Turner, J. H 
Cadwell, etc. 

rhe Gussman Key Cutting Machine Com 
pany, North Pelham, N. Y., has been incorporated 
to manufacture Ke V-cutting machines et« 
Capital $30,000. Incorporators W J Cal- 
houn, M. J. Bernstein, Chas. Pierrez, all of No 
1 Madison avenue, New York 

Ihe Trackless Trolley Company of America 
New York, has been incorporated to manufac- 
ture automobiles, motor vehicles, et: Capital 
$150,000 Incorporators, Chas. E Barrett 
242 Lenox avenue, New York; A. Livingstor 
Norman, 24 Fiske Place, Brooklyn, et 





New Catalogs 


Waltham Machine Works Waltham Mas: 
Pamphlet describing subpress die work Iilu 
trated. 

Edge Moor Iron Con pany, Wilmingtor Le 
Catalog of boilers Illustrated, 94 pages, 6x9 
inches, cloth. 

W. 8S. Rockwell Company, 
illustrating and describing muffle 


Bulletin No 
lurnaces [0 
assaying and other work. 

Keuffel & Esser Company, 127 Fulton street 
New York. Circular illustrating and describing 
K & E log duplex slide rules 

C. H. Wheeler Manufacturing Company, Phila 
jelphia, Penn, Bulletin No. 10. Pumps Il 
lustrated, 32 pages, 34x6 inches. 

S. B. Stime, Osceola Mills, Penn. Bulletin A 
Cars for coal, fire clay, ore and industrial rail 
ways. Illustrated, 74x9 inches. 


Butler Electric Company, 23 N. Broadway 
Yonkers, N. Y. Folder, illustrating and describ- 
ing electro-magnetic friction clutches 

The Trenton Iron Company, Trenton, N. J 
Treatise on Bleichert System of Aerial Tram- 
ways. Illustrated, 64 pages, 54x8 inches 

rhe Terry Steam Turbine Company, Hart- 
ford, Conn. Catalog 3, describing steam tur- 
bines Illustrated, 16 pages, 6x9 inches, paper 
P Schuchardt & Schutte, 90 West street, New 
Yor} Catalog describing 
tachographs, Illustrated, 28 pages, 4x64 inches 


tachometers and 


paper 

rhe Hill Clutch Company, Cleveland, Ohio 
Booklet entitled, “A B C Engineering No. : 
devoted to line shaft bearings. Illustrated, 5x8 
inches 

rrenton Engine Company, Trenton, N. J 
Bulletin No. 7, describing compound- and single- 
cylinder steam engines Illustrated, 22 page 
6x9 inches. 

Chain Belt Company, Milwaukee, Wis. Gen- 
eral catalog No. 37 of elevating, conveying and 
machinery Illustrated, 304 page 
6x9 inches, cloth. 


concrete 


The Berger Manufacturing Company, Cantor 
Ohio. Catalog describing steel filing devices 
and office equipment Illustrated, 72 pages 
OXY inches, paper. 


rhe Young Machine and Tool Compan 149 
Latauvette street, New York Catalog describins 

thes punches and shears Illustrated -) 
paves, 5x8 inches, paper 

Remington Tool and Machine Company, 5 
Congress street, Boston, Mass Circula! ilus 
rating and describing twist drill grinding gage 
spring winder, surface gage 

American Oil and Supply Company, 52 Lafa 


te street, Newark, N. J General catalog o 


supplies, tools and machinery for jewelers 


silver=mniths, tool makers etc I stra 


53S ves, 54x8 inches cloth 
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Want 


Advertisements 


Rate 25 cents per line for each insertion About 
x words make a line No advertisements abbre- 
iated Copy should be sent to reach us nol 


late than Friday for ensuing week's issue An- 
swers addressed to our care will be forwarded, 
ipplicants may specify names to which their 
‘eplies are not to be forwarded, but replies will 
not he returned lf not forwarded, they will 
he destroyed without notice No information 
yiven by us regarding any advertiser using boz 


number. Original letters of recommendation or 
ther papers of value should not be inclosed to 
inknown correspondents Only bona-fide adver- 
sements inserted under this heading. No 


ulvertising accepted from any agency, associa 

m or individual charging a fee for “registration,” 
r a commission on wages successful applicants 
, situations 


Miscellaneous Wants 


Caliper catalog free. E. G. Smith, Columbia, Pa 

We buy or pay royalty for good patented 
machine or tool Box 282, AMER. Macu 
bending tools labor-saving 


Hand powe! 
Estep & Dolan, Sandwich, Ill 


mone v-making 


Light, fine machinery to order: models and 


electrical work specialt ] ©. Chase, New 
ark, N. J 

Machines designed; automatic special Prac 
tical working drawings Cc, W. Pitman, 3519 
Frankford Ave., Philadelphia, Pa 

Special machinery accurately built Screw 
nachine or turret lathe work solicited Rob 
ert J. Emory & Co., Newark, N 

Light and mediun veight machinery and 


luplicate parts built to order tools, jigs, et 
MacCordy Mfg. Co Amsterdam, N 

We design and build light machinery, in 
luding fixtures. jigs. tools, punches and dies 
ind model work The Matson Machine Co 
Bethel, Vermont 

Metal specialties manufactured models 
lies and special machinery Inventions per 
fected; correspondence solicited W ] Vil 
linger, Williamsport, Pa 





Special machines for reducing the cost of 
preduction designed; inventions developed to 
a practical and commercial basis Benj 
Brownstein, mechanical engineer, Trenton, N.J 

\ large English firm of machine-tool im 
porters having showrooms and offices in Great 
Britain, France, Italy and Japan, is wanting 
rood agencies for machine tools of all kinds, 
Apply Box 189, AMERICAN MACHINIST, 

\ large manufacturing organization wishes 
to sell one of its departments which makes a 
sheet metal engineering specialty not now 
in their line Splendid opportunity for man 
with moderate capital to start business for 
himself, or for a manufacturer to add a profit 
able line Box 490, AMERICAN MACHINIST 

Active Partner Wanted —Owner of plant 
located in large city in the Middle West, manu 
facturing hoisting machinery, brick-making 
machinery, pumps and other’ special lines, 
desires to withdraw from active business Will 
sell all or part of his holdings to right man on 
very liberal terms Box 491, AMER, Macu 


Situations Wanted 


Classification indicat 
advertiser nothing else 


present address 


CONNECTICUT 
Superintendent, experienced in modern ma 
chine shop practice, a good organizer, cost reducer 
desires change Box 531 AMERICAN Macu 
ILLINOIS 
Position wanted by an experienced superin 
tendent, expert in machine work and manu 
facturing: a good organizer resourceful in 
designs antl processes for increasing produc 
tien: location not material. Box 537, Am. Ma 
MASSACHUSETTS 
Superintendent, wice 
facturing, desires change Box 525, AM. Ma 
Chief draftsman, mechanical engineer, first 
class designer, good organizer and svstematizer 
desires executive position, preferably in the 
Middle West AMERICAN MACHINIST 


experience in manu 


Box 527 
NEW JERSEY 


Draftsman, technical graduate six vears’ 
ex perience on general machinery and auto 
mobiles, desires change R -." Box 510, 


AMERICAN MACHINIST 

Position as foreman wanted; 12 years’ ex 
perience as machinist, draftsman, foreman 
ind factory managet age 28; can produce 
the maximum at the minimum cost: manage 
male and female help to advantage: salary 


about S25 Address “J. G 926 Bloomfield 
St.. Hoboken, N. J 
NE ORK 
Wanted —Position i chi lraftsman 0 
: iperintendent ot manufacturing plant, Boy 


520, AMERICAN MACHINIST 





ile mane expert I Olle 


(re e\ perk ced 1 ! 
operation cies Technical graduate and mac! 
inist IS Vears’ experience Box 521, Am. Ma 


ange Good mechan 
ve Experienced i! 
Box | 


Superintendent desires 
ic, Organize! un l 
modern shop and foundr vork, 
AMERICAN MACHINIST 


Wanted 





Position as assistant oreman wu 


machine shop by energetic oung machinist! 
Technical graduate good jig designe I 
M.S AMERICAN MACHINIST 


echnical graduate, 29, seven yeurs genera 
experience in shop. foundry and drawing 
room, desires position connected with al 
compression or pumping machinery tox 536 
AMFRICAN MACHINIS1 


high-gracde automat 


Designing engine¢ i 
tools and machine 17 vears’ experience, prac 
tical mechani graduate ean show record 
of successful accomplishments; any  localits 


$45 per weel tox 478, AMER. MACHINIST 

Technical and commercial manager and 
mechanical engineer, American, twenty years 
wide experience desires change skilled in 
details of modern methods in office, sales 
drafting room, shop, foundry, et energeti 
ferceful, with quick comprehension; accus 
temed to heavy responsibilities and masses 0! 
detail; handled a departments of business 
of two millions annually; particularly posted 
on large and smal! gas and oil engines: highly 
endorsed : honest. able and loyal: seeks propo 
sition from any desirable locality Rox 535 
AMERICAN MACHINIS1 


PENNSYLVANIA 
Superintendent of vide experience 
progressive oncerns would — like to changes 


‘ 
Box 518, AMERICAN MACHINIST 
Experienced machinery salesman now wit! 


prominent house practica 
and selling experience covers period of fifteet 


desires change 


vears box SUS, AMERICAN MACHINIST 

Wanted —Position as office manager by youn 
married mat ‘) vears of age Have had 1 
vears’ experience in handling order system 
stoc} roou tel and purchasing Asc 
experienced ! cost systems, having beet i! 
direct charge o ame for past few Vear Bo 
526, Ax \ MACHINIST 


Hel Pp Wanted 


{ i ? ? 

ad lise? { ] 
COLORADO 

An established compan about to re-equi 
and greatly enlarge its plant, desires applica 
tions for the following positions Factor 
superintendent, capable of taking entire charge 
of factor, loing nothing but fine accurate 
work, but hich must be done at minimun 
cost venera foreman, assistant to the super- 
intendent chief draftsman preferably one 
with electrical experience; purchasing agent 


cost clerk, shipping clerk, foreman for all ma 
chine parts departments; foreman for steel 
pressing department; blacksmith foreman, who 
has had experience handling high-grade steels 


foundry foreman, who can take entire charge 
of steel and iron foundry, and who understand 
the business thoroughly cost estimator, who 


has had experience in all departments in this 
line In sending applications’ kindly) state 
fully and in detail all your qualifications, you 
specialties, if vou have any, whom you have 
vorked for, a vell as whom you are working 
for now. salary expected, references and any 
other information which will help us in judging 
the merits of our application, The factor) 
is located in one of America’s most healthfu 
and best locations and opportunities are limited 
only by employees abilit Adare Box 
Sl, AMERICAN MACHINIST 
CONNECTICUT 

Wanted fraveling salesman to handle a 
athe speciality as a side line Box 737 
Lridgeport (onn 

INDIANA 

Iwo experienced foremen for machine and 
assermbling ooms manufacturing gasole ne 
motors (sive reference, experience and age 
Box 262, AMERICAN MACHINIST 

Wanted Machine! departimnent foreman; 
must be familiar vith latest machine-shoy 
practice it! ability to design igs and tool 
or quick handling of duplicate part Mode 
Gas Engine Wort Peru, Indiana 


Wanted 200, «SKILed orkinen fol nan 
facturing rasole iit notor new hop tot 
open about Septel ibn 15; give experience and 
two eferences state uves expected } 
Western Motor Co Marior Indiana 

Wanted \ experienced foreman fo u 
chine lepartinent one familiar it} cre 
machines iri presse punel presse il 
milling machine fo mall accurate or} 
uv t reterence i | Sajal é pected to go oO 
of cit Bo OU, AMERICAN MACHINIST 


[ASSACHUSETTS 


Wanted \ lrattsmal! ind desizne 
dye oO the principle oO 


naking hea pi 


. ira no Ro s \ RICA MACHINIST 
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Wanted— Assistant to head draftsman of and wages expected Remington Arms Com- machine operators, die-sinkers and _ pattern 
manufacturing plant One having had experi pany, Ilion, N. ¥ makers who are seeking positions or desirous 
cxperionce aad wesesoapeened, "Bor'se2, Au'M, | ,,Wented—A few experienced switchboard @f improving gn thos which they | bave. 

and mechanical draftsmen steady employ- oO register their name an adadresse: with 

Foundry foreman for up-to-date foundry) ment Apply in writing, Engineer in Charge, the free Employment Department of the National 
employing 150 men. Will increase later. Pro- Drafting Department, General Electric Co., Metal Trades Association. Address — “'Com- 
duce engines and other standard lines. Want Schenectady. . ee Office,”” No. 605 New England Bldg 
man experienced in coremaking, mixing by . - ey : leas Cleveland, 
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(;ive expenence, references and pay expected nanutacture Of iron valve preferrec State 
Rex 404 Asmascan Macemnee age, If now employed, married or single, and Machinists wanted. Lathe, boring mill and 

’ wages expected Location Central New York. floor hands, air compressor work rhe Bilais- 
MICHIGAN Box 533, AMERICAN MACHINIST dell Machinery Co., Bradford, Pa 

Wanted—-A_ few first-class toolmakers on Wanted—Man to take charge of machine Designer and draftsman on general machinery 
small work; good wages and steady employ- shop near New York City, employing eight A first-class designer capable of taking charge 
ment for competent men Box 278, Am. Ma or ten men; must be a first-class all-around of work. Also one draftsman wanted Box 

Wanted---Thoroughly competent foreman to hustler, and willing “o work himself To - 447, AMERICAN MACHINIST. 
tke charge of grinding department employ a ee Ly ~ po fill the ot gy mg > is 8 Wanted—Graduate mechanical engineer hav- 
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ern printing-press factors Must be first-class machinery. All correspondence will be treated 


Must be A-1l men Give age, experience, wages, . 

ete Apply Buick Motor Co., Flint, Mich capable man with successful record in this strictly confidential In writing give refer- 

Waented—Eneineer or snaeieiad . capabl if ae to ~~ + rane i —_ how to ences, experience and age Box 464, AM. MacH 

d VOE “e nhac Ss ‘apabie = ¢ landie men to best advantage, reduce costs, r. > y ave ver 

laying out and designing motorcycles and of have thorough technical training and good Wanted A good live agent in every shop 

‘ting : aste echanic . ‘ * = 5 or factory in the U. 8. to sell one of the best 
acting as master mechanic in a company now’ mechanical and executive ability. Only men : 

: : known preparations for removing grease and 























forming Must be able to organize and direct V » above qui ‘ations need ¢ rite ; 
nen Give references, experience and salary oe pr gel ag Po lg no grime from the hands without ae - — 
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se etal Dynamograph and Results 
sion Adapted to a Planer, It Determines Hardness of Material by Recording 


ude Pressures on the Tool When Cutting at Uniform Depth and Feed 
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charge [his piece of apparatus was devised for no doubt but that 1 power required t steel castings, etc., and make comparisons 
_ the purpose of furnishing a ready and ac force a tool into a metal and turn the chip each with its own kind 
y hav- curate means of determining the hardness is the greatest of these tactors If we (aking cast iron as an example, the 
oe of the different materials used in machin confine the tool-pressure tests to a com- pressure at the point of the tool was found 
— shop practice. It was developed and built parison of metals of like character, that to run from 120 to 232 pounds. The cut- 
by me at the shops of the Ohio State Uni- is, cast iron with cast iron, steel forging ting spee s given by Mr. Taylor, is with 
choda versity in 1898-99. It is based on the prin- with steel forging, but not steel forging a star dard 34-1nch tool, depth of cut 3/16 
uctice, ciple of measuring the pressure of the chip with a steel casting, the results should be inch, feed 1/16 inch, for soft cast iron 97, 
hoary on the tool, having all conditions constant, a nearer approach to indicating the cut medium 48, and hard cast iron 28 feet 
pose except the material operated upon ting speed, while if the comparisons are per minute. In passing through all grades 
MACH It has since been shown bv the Taylor further restricted the range of hard f cast iron from soft to hard, we pass 
4 throug! all ntermediat« erades, ind in 
and passing through all cutting speeds from 28 
-- to 97, we pass through all intermediate 
hove speeds; in other words, both are continu 
Klen- ous functions. If we have a casting that 
- is between medium and soft, the cutting 
‘Only speed should be between 48 and 97 feet, 
— while the pressure should be between 120 
an ind 176. A test, then, of a piece of un 
ear known cast iron by the tool-pressure 
SOX niethod should place it somewhere within 
reasonable limits of where it belongs in 
<tool the scale of cutting speed Even if it 
0 does not, the classification as to soft, 
ae medium or hard should be based upon this 
pressure and not upon the cutting speed. 
_— The ill effects of hard castings on such 
tools, taps and reamers, tool breakages, 
the strain and wear on machine tools and 
the power required to drive them are 
ma directly dependent upon this pressure In 
— many cases these considerations outweigh 
that of cutting speed alone lhe same 
_— reasoning applies to other metals 
\t the time of building the dynamo 
graph there had been some work done 
age along the same line, of which may be men 
= tioned the drill test for cast iron, as orig 
132 inated by Charles Bauer, of Springfield, 
4 Ohio \MERICAN MAacuinist, April 1, 
k 1907 ), and elaborated by J. W. Keep. Lathe 
vee tool dynamometers had been constructed 
112 and experiments on the pressure of the chip 
tre on the tool carried out. Most of these were 
ea for the purpose of determining the best 
Te tool angles and the power required to 
hs ‘ a 
j12 FIG. I. THE DYNAMOGRAPH IN POSITION ON LAN drive machine tools The Bauer method 
105 vas the only one used exclusively for the 
experiments that this does not furnish an ness ordinarily met with in practice, the PUrpose ol determining hardness 
accurate index to the cutting speed of a_ results should be still more reliable. It will be recalled that in this method 
metal, but I believe it will be conceded lhe very great range of hardness of there is a constant pressure put upon the 
that it is the nearest approach to it of an the different metals used in shop prac drill, and the number of revolutions r: 


thing available at the present time, outside tice makes it extremely doubtful if any quired to penetrate a given depth is taker 
f an actual test of the cutting speed by me single test can be devised to cover a measure of the hardness. It is open 


finding at what speed a standard tool will this range; the cutting speed of iron and_ to this objection: that if the pressure be 





be ruined in 20 minutes, as proposed by _ steel alone, according to Taylor, varying fixed so that the drill will penetrate soft 

Mr. Taylor. Evidently this is an impos from 1 to 100, to say nothing of brass, iron at about the right rate, that is, so as 

sible test under any but the most favor- copper, aluminu t It seems logical, to get a normal feed for the drill, it will 
ng able conditions Again, while it is true therefore, to divide the materials up into not penetrate hard cast iron at all. The 
- that other factors, such as tensile strength, sections, as, for instance, cast iron, low drill will simply glaze the surface, and it 
20 elongation, etc., enter the problem, there is arbon steel, high-carbon steel, tool steel, would require an infinite number of turns 
WR 











to drill the given depth. This, according 
t> the standard adopted, would indicate 
the specimen to be of infinite hardness. 
Still, it will be possible to drill the 


increasing thi 


hard 


specimen by sufficiently 


pressure. It would seem, therefore, that 
the depth of cut should be kept constant, 
and the varying pressures taken as _ the 
measure of hardness. 

Of the experiments on pressure of chip, 


nearly all had been made by measuring the 


power consumed in driving the tool, with 
more or less complicated mechanism inter 
posed between the source of power and 
the tool This introduced the uncertain 
element of friction In the apparatus 
under consideration, it was sought to 


eliminate these objectionable features 


was selected In prefe rence 


The planer 
to the lathe or 
a straight-line cut 


because t gave 


drill press 


l here | 


would be ne 


uncertainty about the effect of turning a 
chip from different diameters. The chip 
would always be cut from a plane surfac 
There would be no feeding while the tooi 
was in the metal. It would be possibl 
to maintain cuts of more uniform depth 
because the spring of the work and wear 


of centers would be eliminated On a 


lathe a slight ch: 
respect to centers would change the angles 


1 


inge in hight of tool with 


of rake and clearance. On the planer this 


would be avoided. Any shaped piece that 
could be held in a chuck, or clamped t 
the table, could be tested. A number of 
different pieces could be held in a chuck 
and operated upon at the same time 


DESCRIPTION OF APPARATUS 
A steel block 3x3x'g inch 1s _ recesse 
out to form an oil chamber, this being 
closed by a thin brass diaphragm upon 


which rests a plunger. The steel block is 
placed behind the tool post of a Pratt & 
Whitney 16x16-inchx3-ft. planer in such 
a way that the back end of the tool post 
rests against the plunger See Fig. 1 


Then, pressure applied to the tool is com- 


municated to the oil through the medium 
of tool post, plunger and diaphragm. A 
connection is made from the oil chamber 


to the tubes of 
To the free ends of the 
parallel 


a Bourdon pressure gag 
Bourdon tubes is 
attached a motion 


See Figs. 1 and 2. To 


carrying a 


pencil the cross 


rail of the planer is attached a base plate 


upon which is mounted two rollers, geared 
together, and to which motion is com 
municated from the 


of racks and pinions 


planer table by means 

During the forward 
or cutting stroke a strip of paper is drawn 
through the rolls, while at the same time 
pressure on the tool causes the pencil to 
move across the paper, thus registering the 
of the stroke The 


motion of paper relatively to that of planer 


pressure at every point 


table is as 1 to 4 [he accompanying 
the de 


planer, and disas 


illustrations, Figs. 1 and 2, show 
vice in position on the 
sembled 

Referring now to 


seen 


oil 


lig. 3, there is 


a section through the tool post and 
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chamber. 4 is the steel block; b, the oil 
chamber; c, the diaphragm; d, the plun- 
ver: e, an angular nut, which holds the 


diaphragm to its seat; f, a steel pin with 
spherical ends, introduced for the purpose 
[ the plunger 


gravity, so as to 


of bringing the thrust on 


the 


eliminate the 


below center of 


tendency to bind in the nut. 
[he plunger d is made of tool steel, hard 


ened, ground and lapped to as perfect a 


bearing as possible in the nut e. 

[he apron or clapper k carrying the 
tool post g is of special construction, so 
made as to allow the insertion of the steel 
block behind it 

The tool post resting against the plun 
ger must of necessity move with it, and 


although this motion is very small, being 


but 0.015 inch for the extreme range of 
pressures, such motion would, 1f a tool ot 
the ordi kind were used, cause the 
tool point dig into the work and would 
make the taking of a given depth of cut 
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jectionable feature of this tool was that the 
leading sharp corner wore away rapidly, 
thus introducing another element of un 
certainty in the results 

dis 
The 
point of this tool is ground to a circular 


For these reasons the tool was 


carded and that of Fig. 5 substituted. 


ferm of 7/32-inch radius, while the angle 
The slot 
in the tool holder makes an angle of 15 
1 the 


of the cutting edge is 70 degrees 


degrees with vertical and, hence, the 


tool in cutting position has 15 degrees top 


rake and 5 degrees clearance. The tool 
as modified gave excellent satisfaction and 
is believed to be as good as can be de- 


vised for the purpose. It is easy to dupli 


cate and holds a good cutting edge, two 
of the essential features of a standard 
a 


Pry MECHANISM 


Referring now 


RECORDING 


g there 1s a con 


to Fig 


nection from the oil chamber tothe Bourdon 

















FIG. 2 THE 


very uncertain. Hence, a tool holder h 
was made with provision for inserting a 


1 
t 
1 
} 
I 


tool 7 such that the point is directly under 


the center of rotation o of the clapper k 
This arrangement also _ facilitates the 
maintenance of constant tool conditions. 

At J is an eccentric tongue which raises 
the tool clear of the work on the back 
stroke, thus eliminating the tendency to 
nick the tool 

tHe Currinc Toor 
lhe tool is made of 34-inch square steel 


It was quenched in water, while at a low 


red heat and left in that condition, the 
the temper not being drawn at all. The 
tool as originally made was of the form 
shown by Fig. 4. It was found, however, 


that it was extremely difficult to set the 


too! so that the flat point was exactly par 


allel to the planed surface, and that any 
slight deviation from true -parallelism 
would cause a difference In pressure for 


the same depth of cut, depending on which 


direction the tool was fed Another ob 


DYNAMOGRAPH 


DISASSEMBLED 


means of 
the 


tubes ¢¢. It has a valve n by 
oil be shut off 


At O is a screw plunger working 


which the can from 
tubes 
through a stuffing box and is for the pur- 
pose of regulating the quantity of oil in 


At 


frame carrying the tubes and parallel mo- 


the tubes and chamber. P is a brass 
tion, also another arm gq which carries an 
inker and draws the zero or base line of 
the The rack x 
communicated to it from the planer table 


diagram has motion 
by means of rack and pinion (not shown 
the halftone ) 
through the gear y to the 
the 


on drawing, see and trans 
mits its motion 
rollers r? In 
that 


one direction only 


gear y is a pawl and 


ratchet so the rollers are driven in 


Paper is drawn from 

roll situated above, over the plane sur 
face zs, thence between the rollers and out 
l‘ig. 7 shows the base plate w on which 


are mounted the standards ss. The lower 
standards are hinged about the point S’ 
and a projecting arm of the standards is 


forced outward by the springs uu. When 








09. 


it the 


idly, 


un 


dis 
The 
ular 
ngle 


slot 
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the thumb nuts vw are tightened down, 


the springs are compressed and the rol 
lers separated, thus permitting the mser 
When the 


springs 


tion of paper between them 


thumb nuts are unscrewed the 





FIG. 
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seriously interfered with the accuracy of 


results 
on prepared paper; the results were, how 


ever, no better. 


of the size and shape shown enlarged 1 
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TYPICAL DIAGRAMS FROM THE DYNAMOGRAPH 


force the rollers together with a yielding 
pressure 

he pencil arm g was made to carry a 
pencil, but it was found that the friction 
of the pencil on paper was such that it 


Fig. 6. A common fluid ink was used 
and although it gave some trouble occas 
ionally by clogging up, on the whole it was 
quite satisfactory. 

The bearing which guides the lower end 


A metallic point was then tried 


An inker was then made 


of the rack +x is provided with an eccet 
tric lever, by means of which the bearing 
shifted far throw th 


This 1 


can be enough to 


rack out of mesh with the pinion 


for the purpose f stopping the motor 
the rollers and consequently that of the 
paper whet it wa | t desired t take 
diagram 
| ma he { nstrumen 
t first made had no-recording m« nisn 
the pres ¢ ben Y Trea rom gave col 
nected directly tl il chamber Che 
Variatior t | re from one end te 
the other of t t le the reading 
f the re difheult and itisfactory 
nd ft that re ! h rraphi { 
tachment w Idk 
° 
In a ft ( con 11114 "1 t va 
tated that the depth ot the \ 
nch I hi va ike he wl 
teed screw w i f nich crew na Wa 
provided witl lar graduated { 
100 parts Three divi ons on the collar 
then set the tool dowt 0.005 inch thi 
( x 
vA 
y 
b 
: 7 
/ 
- rs 
WA 
g 7 
A 
+4 ” j 160 180 
eet 
5 RI ION BETWEEN PRESSURE ANI 
PTH OF N AST IRON 
vould make 0.025 1m tor 15 division 
on the collar \ confusion of these twe 
led to an error of statement lhe stand 
ard depth of t for cast 1ron was 0.025 


incl and the feed 0.04 incl 


| he settling 


t the tool after starting 


ut was a real difficulty wind caused con 
siderable trouble until the cause and rem 
edy were discovered. In planing across 


surface 34 inch wide with a feed of 0.04 


inch it w Dp ible to get six to ten dia 
grams, or one for each stroke lo try 
it the ft ] nad it setting, the tool was 


ted tirst m one direction and then the 
pposite Careful measurement of the re 
sulting chagrams (run with a planimeter 
showed that the invariably vot heavic 
lightening of tl 
lide did not remedy the trouble and 11 


was only by putting a lock nut on the 


as the cut proceeded 


down feed screw that the difficultv was 
overcon 

In taking fine finishing cut over lathe 
work the writer had learned to use a 


diamond-point tool ground up to a sharp 
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point and then flattened off an amount a 
little greater than the feed. The first 
tool used with the apparatus was of that 
form. It was the experience gained dur- 
ing the attempt to use this as a standard 
tool that led to discarding it for a finish- 
tool and to the subsequent experi 
*ments on lathe tools for finishing cuts, 
an account of which has already been sent 


ing 


to the AMERICAN MACHINIST. 
TYPICAL DIAGRAMS 
Some typical diagrams are shown in 
Figs. 10, 11 and 12. These were taken 
from cast-iron specimens, the castings be- 
Hardness 
Castit Bottom Middle lop. 
. @ 225 217 221 
a 225 218 217 
» &§ 200 189 190 
. 2 200 180 191 
191 186 192 
2 199 185 186 
- 2 157 148 147 
& 3 164 161 158 
», 1 158 151 147 
2 158 155 150 
- & L144 3S 132 
6, 2 40 134 135 
l 169 167 156 
2 168 167 160 
S, | 217 218 217 
Ss 2 220 220 217 


TABLE 1, 


ing originally 4x2x1t2 inches. They were 
planed all over to remove the scale before 
being tested. The diagrams show clearly 
the variation in hardness along the bar. 
In some of the pieces the hardest metal 
was at the center, in others at the end, 
while in others there was a uniform in- 
crease or decrease from one end to the 
other. In some specimens the variation 
was I5 per cent. in a length of 12 inches, 
this, uniform 
cross-section. 

Other 2x2xI2 
cast on end and tested out to see if the 
top or bottom portion of the casting were 
the hardest. These pieces were cross 
planed so as to a projecting spot 
2x2 inches at each end and a like spot in 
Pressure cuts were run across 
separate dia- 


too, in sound castings of 


specimens inches were 


leave 


the center 
these 
grams for each spot, as shown in Fig. 14. 
for each 
for 


spots, resulting in 


Five cuts were taken 
test, thus giving 15 diagrams 
piece: that is, five from the top, five from 


from bottom 


pressure 


each 


the middle and _ five the 


HARDNESS AND MIXTURE OF 
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The five readings were averaged for the 
final figures. There were 16 of these 
castings, made from eight different mix- 
tures of pig iron, two being cast at each 
heat. An average of all the results in- 
dicated the bottom of the castings to be 
harder than the top by 4.7 per cent. The 
greatest difference in any one casting was 
10 per cent. Table 1 gives tabulated value 
of hardness and also shows the mixture 
from which the different castings were 
made. It will be observed that mixture 
No. 6 gave the softest castings. 

The analyses of the various irons, as far 


as obtainable, are given in Table 2. 


Weightstin 


Mixture. Pounds. 

All machine scrap 500 
Machine scrap 425 
Ashland pig 75 500 
Machine scrap 350 
Ashland pig. 75 
No. 2 foundry. 75 500 
Machine scrap. 275 
Ashland pig. 75 
No. 2 foundry. 75 
Clinton B. 75 500 
Machine scrap 200 

76 


Ashland pig. 75 
No. 2 foundry. 


Clinton B 75 
Soft bessemer. 75 500 
Machine scrap 125 
Ashland pig. 75 
Clinton B 75 
No. 2 foundry 150 
Soft bessemer. 75 500 
Machine scrap. 100 
Ashland 50 
Clinton B. 100 
No. 2 foundry 100 
Soft bessemer. 75 
No. 2 cold blast 75 500 
Machine scrap 100 
No. 2 foundry. 100 
Soft bessemer. 100 
No. 2 cold blast. 200 500 


VARIOUS CAST IRONS. 


Fig. 13 shows a diagram resulting from 
taking a cut over six different metals at 
the same time. A noticeable feature of 
this is the smooth pressure line given 
by the brass. This is characteristic of 
rod or sheet brass. 

Since the primary object of making the 
apparatus was to furnish a means of test- 
ing for hardness, no experiments were 
made on tool angles. There was one ex- 
periment, however, made to see how the 
pressure varied with depth of the cut, 
that is worthy of record. A piece of cast 
iron originally 1x2x12 inches was planed 
down to S@x1%4x12 inches, this for the 
purpese of getting uniform material. A 
first cut of 0.005 inch was taken and the 
depth of cut increased 0.05 inch each time 
until a depth of 0.035 inch was reached. 
Then with 0.005 inch the 
process was repeated. This gave two cuts 
of like depth, but from different parts of 
the bar. The tool was reground and re- 
set after each cut, so that the test served 
s a check upon the accuracy of the work, 


starting again 
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as well as to show how the pressure va 
ried with the depth of cut. The read 
ings are given in Table 3 and ar 
plotted in Fig. 15. The resulting pres 
sures lie very nearly on a straight line 
which can be represented by the equatior 
P= 5.6d-+4- 20, in which P = pressure i: 
pounds at tool point, and d=depth o 


Machine scrap No anaiysis. 


Ashland pig |Silicon 8.00 
Sulphur 0.03 to 0.05 
No. 2 foundry (Silicon | 1.35 
|Sulphur | 0.045 
\Graphite | 3.05 


iCom. earbon 0.35 


Soft bessemer Silicon 1.50% to72. 25 
|Sulphur 0. 015{tof0. 030 
| Phos. 0.088_to_0 .090 
Mang. 0.03 

Clinton B |Silicon 1.75 to2.14 
}Sulphur 0.015°to 0.025 
| Phos 0. 50K tog0 .65 
|Mang. 0.50 3 tol0.65 
iGraphite | 3.065 to 3.25 
\Com. carbon 0.20} to,0. 40 


No. 2 cold blast |No analysis 
} 


TABLE 2. ANALYSES OF IRONS OF 








TABLE 1. 
Depth of Pressure, 

No. of Cut.) Cut, Inch. Feed, Inch. Pounds. 

1 0.005 0.04 45 

7 0.005 0.04 46 

2 0.010 0.04 76.5 

8 0.010 0.04 76 

3 0.015 0.04 107 

9 0.015 0.04 106 

4 0.020 0.04 134 

10 0.020 0.04 134 

5 0.025 0.04 160 

11 0.025 0.04 158 

6 0.030 0.04 187 

12 0.030 0.04 189 

17 0.035 0.04 215 
TABLE 3. RELATIONS BETWEEN PRES- 


SURE AND DEPTH OF CUT 
ON CAST IRON. 





cut in thousandths of inches. This would 
give a pressure of about 70 tons per square 
inch of cut. 





It has become an almost weekly occur- 
rence during the last year for the newer 
large ocean-going steamers to break all 
previous records in the time consumed 
to cross the Atlantic. Few people realize 
the enormous increased engine power re- 
quired on a ship to clip a comparativel) 
little time from the ocean record. In the 
“Mauretania,” the steamer that now holds 
sway on the Atlantic, the engine power is 
70,000, aS against 30,000 on the “Kaiser 
Wilhelm der Grosse,” which was the 
holder of the record but a few years agc 
And while the size of the ship and the 
increased cost of labor and _ materials 
enters into the great increase in the tota 
cost of building the ocean-going steamer 
in the past ten years the effort to out 
distance all others in speed is the mai 
cost imcreaser. Whereas the “Kaise 
Wilhelm der Grosse” a little mor 
than $2,500,000 in 1897 the estimated cos 
of the “Mauretania,” completed last year 
is given at $6,750,000. 


cost 
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Some Typewriter Shop Tools 





By J. P. Quinn 


In the accompanying sketches will be 
een the Hammond typewriter shuttle, and 
yme devices used in its manufacture at 
1e Hammond shops in New York City. 
his shuttle is not a permanent fixture 
the machine, but is a light, instantly 
emovable and _ interchangeable affair, 
hich is made in 35 different languages 
nd 216 styles. 
There are on this shuttle ninety char- 
ters which are formed in true aline- 
ent in three rows upon its face of vul- 
anite which is in the form of an arc of 
circle. To assure accuracy in spacing, 
1e company has built a very accurate 
aster indexing machine which it uses 
1 laying out master type wheels. These 
vheels themselves, though made of steel, 
oon wear out and others have to be made; 
thus it is necessary to have several gaging 
levices, which are used by the engravers 
n scribing off the location of the char- 
cters on the periphery of the steel master 
type wheels. The device is shown in Fig. 
The type wheel is shown at A and is 
ade of the finest steel; it is finished to 
ize all over and two holes, one in the 
enter and the other 13/16 inches from 
are made clear through it. The wheel 
then goes to the engravers who lay off 
the location of the letters and it is then 











Locking Pia 


w-fix 















AMERICAN MACHINIST 
aes nage i 5 
Rubber ‘a 
y A 
Perforated Steet |[————$ —] t 


Metal between [7 Jj 


Rubber. 





Rubber pressed into Figures 
and Letters and \ ulcanized 











353 






































t 
—T} | \ te Meta 
7 i 
yy 4 epee 
Sy | A & 
PS 
Sy ea 
‘ oo) 
) 
GU 
T Shuttle Die-Moela 











\ 

/) 

nN 
* 34 ~ 
[ Kubhe 7 ; 

FIG, 2 
\ Me f 
f+ ‘ 

4 

} 

\ 

TYPEWRITER SHUTTLE 


sent to the tool room to have the bulk 
of the material between the rows as well 
as at each end of them removed to a cer 
tain depth; then the engravers work the 
remainder of the material out which gen- 
erally takes about three weeks 
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Section on Line A-B 
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FIG. I. ENGRAVER’S GAGE FOR LOCATING LETTERS ON STEEL MASTER TYPE WHEELS 
FOR TYPEWRITERS 


Section on Lines A-B-C 
FIG, 3 Amortea Wack ot, N 


\ND MOLD FOR SHUTTLE DII 


Che master type wheel is set on the top 
face of the gaging device and located by 
a bushing B which is the same diameter 
on the outside as the hole in the wheel 
and inside as the diameter of the spindle 
of the swinging arm £. The master type 
wheel is further secured by a pin C which 
locks it to the swinging arm /?, while 
passing through the center of arm D and 
the base plate L is the hollow spindle of 
the swinging arm &E and passing through 
this hollow spindle is the steel stud of the 


swinging arm F. On the outer faces of 
swinging arms £ and F are two projec- 


tions G and H, which have their inner 
vertical surfaces tapered to correspond to 
the taper on the end of the locating pin 
/; this tapered pin is held in a bushing K 
which is secured to the under side of the 
base plate 1, while the base plate is sup 
ported by four tapered feet M 

To accommodate the difference in the 
widths of the letters the locating pin ! 
is screwed through the bushing K and by 
adjusting it up or down the two swinging 
arms are held an equal distance from 
the center line N and give various widths 
A locking nut O is provided to secure the 
locating pin. 

The accurate spacing of the letters is 
obtained by means of the thirty slots P 
on the periphery of the base plate L. These 
slots are 1/16 inch wide by % inch deep 
and were laid out by the master indexing 
machine previously referred to. Riding 
over these slots is a boss on the end of the 
swinging plate D, and through this boss 
works a spring locking pin which has on 
its end a steel blade that just fits the 
slots in the periphery of the base plate. 

The swinging arms which are prevented 
from coming closer together than for the 
























































































































































































































































































54 . 
lesired spacing, are still free to swing 
way from the center in opposite direc- 
ions, thus allowing the engraver to re 


nove the arms from the face of the wheels 
o see the complete surface of the master 


wheel 
In Fig. 2 is shown a shuttle in detail 
ind also in assembled form. It consists 


if a thin piece of perforated sheet metal R 


formed in an arc to which is riveted an 
ther piece of the same material though 
1ot perforated, that stands out trom it 
it right angles as shown in section on 
me 1 B On both races of the pe rforated 
ection are pressed and vulcanized thin 
sheets of rubber, part of which material 
ias passed through the perforations in 
he metal and practically combined and 
ied the sheets together On the outer 
face the type, ninety in number, art 
formed from a white-metal die These 
lies are made from the master steel type 
wheel A, Fig. 1, previously described. The 
teel type wheel is set over a stud 7 
n the center of a chamber im the cast 
ron mold as shown in Fig. 3 and the 
wheel is prevented from turning by the 
pin going through the hole ( Between 
his steel wheel and the outer lines of the 
hamber in the mold are placed steel dic 
isings that have their inner faces cut 


ack in dovetail form to receive the white 


netal as it flows in from the mouth of 
he mold The mold and parts may be 
vest seen in the section along lines 4, B 
ind C, Fig. 3 The casings are held in 
wosition by set screws which protrude 


hrough the top plate and enter the spots 


jesignated as l the top plate is then 
clamped on the mold by means of the 
arge nut The molds are heated to re 
nove the chill and then poured Chey 
ire then set in a bath to cool. They last 
uit a short time when they are remelted 
ind formed into new ones. By this process 
huttles are made and sold for the small 
nm of $2 sO 
\ SPECIAL INDEXING AND DRILLING JIG 
\nother manufacturing problem that 
is confronted the company in the con 
truction of its typewriter is that of pro 
lucing an accurately drilled top index 


late 


This plate as shown in Fig. 4 is of cast 


ron and has drilled through it in the are 
f a circle, thirty 0.073 holes in two 
sroups of 15 each \ccuracy in the loca 
ion Of these holes is very important, as 
hrough them work the indexing pins 
vhich are forced up as the keys of the 
ypewriter are forced down by the oper 
ito These pms regulate the throw or 
he position of the shuttle by stopping the 


ircular movement of the shuttle arm as 
he shuttle revolves in the anvil, and any 
naccuracy in the location of the holes will 
hrow the pin out and show in the spacing 
4 the writing on the typewriter Thus 
t 1s necessary that the index plate should 
” pertect This drilling device is care 
Hv handled and the slightest wear on 
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any of the thirty bushings or drill is 
detected by the operator when he tests 


the castings on a multiplying test gage 
which he is provided with. 

The index plate which is shown in Fig. 
4, the drilling 
jig, is first ground and all large holes on 

drilled. of these holes 4 
are used as jigging points. The 
{ is most important of all as it repre- 
the center point of the typewriter 
ind most all of the parts of the typewriter 


in two positions within 


line E / Two 
and B 
hole 


sents 


E 
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the under side of this bridge projects the 


steel pin B (see side elevation), which 


as the hole B in the 
hole 
A placed through the 


is the same diameter 
With 


and the center pin 


index plate this pin in the 


bridge where it enters the index plate and 
end of H 


which the table revolves, the third pin 


the the stationary. stud upon 
which is the binding pin, is slipped through 
a hole in the arn 
nut J 


the 


and through 
the 
binds 


the bridge 
of the 


screw ed 


index plate; is then 


onto it and asting to 

















FIG. 4. INDEXING 
are machined therefrom. It will be noticed 
that the drill jig pivots from this point 4 
and that B is merely the locking point 
for the casting, bringing it true relatively 
to the 30 steel bushings on the outer face 
of the base plate and the steel drill bush- 
ing true with the center line of the thirty 
small holes to be drilled. 

The locating and locking points 4 and 


B are in the rotating section of the jig 


ind in placing the casting therein, it 1s 


inserted from one side under the bridge 


section C, which spans the turn table D 


ind is about 2% inches above it. From 


AND DRILLING 
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JIG FOR TYPEWRITER WORK 
the under side of the bridge im correct 


position relative to the drill bushing A 
The drill bushing is supported above the 
casting from a stationary circular-shaped 
bridge /. that takes a the 
base plate and both 
turn table and bridge C and D. 

Attached to the turn table D from the 
under side is the extension arm M, which 
reaches out to the periphery of the base 


support from 


face of the spans 


plate and carries at the end the turn 
table locking device N through which 
works a pin operated by a lever which 


is shown in lower position in the side 
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ts the 


which 
in the 
hol 
rh the 
fe and 
upon 
pin 
rough 
arn 
then 
ng to 
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upper position in the 
This pin works in 


elevation and in 
section on line c-d. 
the thirty steel bushings in the base plate 
These bushings are of steel, hardened 
and ground to exact size, and set side by 


side in a circular channel in the base plate 
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till he reaches No. 15, which is the posi 
tion shown in the sketch; he then starts 
back at No. 1 on the other side of the 
certer and proceeds in like 
the other fifteen holes have been drilled 
another 


fashion till 


The casting is then replaced by 



































D = diameter of shaft T thickness of ball race 
Db’ = diameter of ball race t = thickness of brass washer 
€ = diameter of inner ball circle g = depth of groove in ball race 
Cc’ = diameter of outer ball circle r = radius of groove in ball race 
P = chordial pitch of inner row of balls d = diameter of dowel-pins in brass washers 
a chordial pitch of outer row of balls n = number of dowel-pins in brass washers 
B = diameter of ball WwW total width of bearing 
N = number of balls 
All dimensions are in inches 
D Db’ ( Cc Pr’ B N I t xg d n W 
4 s 54 2.1047 l 16 2 0 666 : i 2i 
64 2.4874 
+4 s4 6 2.2961 l 16 : i * 0 666 } i 24 
7 2.7788 
, 9 64 2.2231 l IS ty ? 0 666 | i 3 
‘4 2 5652 
6 10 74 2.5652 l 1S 25 q 5 0 666 4 3 
s4 2.9072 
11 a 2.6266] 1 20 s 0 666] 3 ' 3 
44 2 9357 


























PROPORTIONS OF BALL THRUST WASHERS WITH DOUBLE ROWS OF BALLS 


























Ll) = diameter of shaft t = thickness of brass washer 

‘ = diameter of ball race g = depth of groove in ball race 

diameter of ball circle r = radius of groove in ball race 
P chordial pitch of balls d = diameter of dowel-pin in brass washers 
B diameter of ball n = number of dowel-pins in brass washers 
= number of balls W = total width of bearing 
T = thickness of bail race 
All dimensions are in inches 

D D ( P B N t g d n Ww 
_ r — 

‘ 1j 13 0.5272 i Ss 4A 4 3 i 4 3 l 
l 2 14 0.5130 : 8) hi 4 ‘5 i 4 3 1 
14 24 1} 0.5408 : 10 4 i Ay " i 3 Iv 
14 24 2 0.5176 2 12 : 4 32 " 4 3 Lys 
14 3 24 0.6953 4 10 : 4 ‘'s 0.333 4 3 1,3 
1} 3 22 0.5284 , 14 : 5 4 0.2916 4 3 14 
1} 34 24 0.7043 5 11 H re to 0.333 4 3 Lys 
1} 3e 2." 0.7919 : 10 he } 9 0.4166 i 3 1} 
lj 3} 27 0.9406 : a a ta A 4 rr 3 2 
2 3} 2% 0. 5467 ya 15 i fr , 0.2916 4 3 14 
2 34 23 0.7117 12 43 ’. a3 0.333 4 3 li 
2 32 2,3 0.7279 2 12 hs } \, 0.4166 4 3 12 
2 4 3 0.9271 7 10 44 14 , 4 ia 3 » 
2h 3} 233 0.7603 2 12 : } a2 0.4166 4 3 12 
2} 34 24 0.5610 1a 16 2 ‘ 3 0.2916 { 3 1h 
24 4 3h 0. 8088 z 12 4S 4 a2 0.4166 4 3 1} 
2} 4} 3} 0.9156 ; 11 44 1's i's 4 1s 3 2 
2} 44 3% 1.0429 i‘ 10 } 3 t's 0.5833 rs 3 21 
24 44 34 0.8376 : 13 3 t ; 0.4166 5 3 1} 
24 44 34 0.9059 ; 12 4S 18 ; 4 ‘c 3 2 
24 4} 3% 1.1202 é 1# 3 hy 1s 0.5833 Ys 3 2) 
2? 4; 3} 0.8345 2 14 8 } A 0.4166 ra 3 1} 
23 43 3} 0.8984 ; 13 ‘. mY a } 1s 3 2 
23 5 3k 1.0917 ‘ 11 i 13 ? 0.5833 1 3 23 
3 th 33 0.7316 4 16 33 fs s 0.333 j 3 14 
3 5 1 0.7804 3 16 43 } 1's 0.4166 rs 3 1} 
3 5 4 0.8901 ; 14 4 16 ny 4 rs 3 2 
3 54 4h 1.0676 4 12 ta ‘3 Ys 0.5833 B 3 23 
3} 54 43 1.047 ‘ 13 43 44 as 0.5833 1s 3 23 
34 5} 42 0.9023 ; 16 a3 ta 7 ; vs 3 24 
34 5] 43 1.0292 ‘ 14 ti 4} vs 0.5833 fr 3 23 
3? 5} 4} 0.8248 3 Is AS ; 7 0.4166 rk 3 1} 
33 6 4; 1.0136 FA 15 ta 4 rs 0.5833 t's 3 24 
4 54 4} 0.7429 4 20 ; ra as 0.333 vs 3 14 
4 6} 5h 0.9998 } 16 43 a 3 ; r 3 24 
4 6} 5h 0.9998 i 16 i 3 vs | 0.5833 £ 3 23 
5 63 5k 0.7668 24 13 is i 0.333 Ys 3 14 
5 7} 6h 1.0616 ? IS a3 14 , 4 1s 3 2) 
54 7} 63 0.7682 " 26 43 Ps A 0.333 os 3 14 
54 7? 68 1.0364 i 20 za ts \, i a 3 24 
6 84 74 1.1341 | 20 ; a i i 3 2} 
7 94 8} 1. 2906 | 20 28 ts " i 3 24 









































PROPORTIONS OF BALL THRUST WASHERS WITH A SINGLE ROW OF BALLS 





to bring the index plate casting to be 
i I 


drilled in correct position under the drill 
bushing K 
In operation the workman starts at hole 


No. 1, and works away frpm the center 


After 


drilling a few castings the operator tests 


to be drilled in the same manner 


them in the gage provided. To finish the 
castings they are counterbored from the 


under side which removes all burs 
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Proportions of Ball Thrust Washers 


By QO. SAVILLION 





The accompanying tables, compiled 
trom actual practice, give the dimensions 
f a type of ball-thrust washers shown in 
Figs. 1 and 2, and will be of assistance to 
those engaged in designing machine tools, 
power transmission appliances and engin 
eering work in general 


In construction, the brass washers, 
which form the split-ball cage for retain 
ing the balls, are bored an easy fit to suit 
the shaft, and are doweled together with 
hardened steel 
| 


steel dowel pins Che 


washers or ball races should be ground 
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FI | DIAGRAM OF SINGLE ROW BALL 


THRUST BEARING 
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NAGRAM OF DOUBLE ROW BALI 
THRUST BEARIN‘ 


sizes given in 
shaft), 


in order that the shaft may revolve freely 


5/1000 inch larger than the 


column D (1e., the diameter of 


inside the stationary ball race. It is not 
keys for these ball 
with the 


necessary to provide 
races, on washer will ‘rotate 
shaft while the other remains stationary, 
the friction of the balls on the race be 


slight that the friction on the 


ing so 
plain surface is sufficient to prevent rota 
tion. 

The proportion taken for the radius of 
groove in the ball races equals diam 


eter of ball. 
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Ship 
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‘Carnegie 


The Metal Fittings for the “‘Camegie” from the Cook Stove in the Gal- 
ley to the Knives in the Sailors’ Pockets are of Nonmagnetic Metal 





356 

Never since the Bronze \ge (and 
probably not even then) until the build- 
ing of the “Carnegie” has vessel of 


this size been made without wrought iron 


or mild steel in her construction and 


equipment 
Her displacement is about 600 tons and 


there is no wrought iron or mild steel, 


and less than one pound of cast iron, in 


her construction for each ton displace 


ment. 


A. D | 


OBJECT OF THE INSTITUTION 


» 


Che object of the institution is the pro- 
the broadest 
Many 


motion of investigation “in 
and most liberal manner.” 
jects in widely different helds of inquiry 
considered or under con 
Among these is the depart 


pro 


have been are 


sideration. 


ment of terrestrial magnetism, founded 
April 1, 1904, of which Dr. L. A. Bauer, 
The Ont: Washington, D. €.. ts in 
charge 


EF, 


Asia 


the east. 


xX i! 


south, and the 
\mericas ag- 
gregated 60,000 miles and extended from 
1908. 

Owing to the fact that iron and steel, 
both magnetic metals, enter largely into 
the construction of ships, sensitive mag- 
netic are liable to in- 
fluences of such iron and steel parts and 


the on the west 


on Her cruises 


August I, 1905, to June 1, 


instruments the 


accurate readings of such instruments are 


not possible where such local attraction 
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rHE CARNEGIE 
INSTITUTION 


THE ENDOWMENT 0} 


January 1902, Andrew Carnegie 


gave to a board of trustees $10,000,000 in 


2 
’ 


registered bonds, yielding 5 per cent. an 
nual On 
he added $2,000,000 to 


interest December 10, 
With 
endowment the institution was originally 
the 

Later it was incorporated by an act of 
Congress, approved April 28, 1904, under 
the title Wash- 


ington 


1YO7, 


this this 


organized Carnegie Institution 


as 


Carnegie Institution of 
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IH NON \NI SURVEY 


the investigation of 


the 


For 


terrestrial 


the pursuit of 


magnetism Carnegie” has 


been built 


PARTIALLY NON- 


\I ADE 


MAGNETIC 


\ TRIAI WITH A 


SHIP 
vessel used for 
the “Galilee,” a 


was chartered and 


Che first survey pur 


poses was vessel which 
adapted as well as con- 
ditions would permit 

She made a general magnetic survey of 
the Pacific extending from the Aleutian 


New Zealand on 


islands on the north to 


\RNEGIFI 


The 
magnetic fittings wherever possible, but it 


exists. “Galilee” was stripped of 


was obviously impossible to remove all 
iron and steel from a vessel already built 
and built without the knowledge that she 
would some day be devoted to this mag- 
netic research work. The results obtained 
with her were, however, so satisfactory 
(errors of 4 to 5 degrees being found in 
charts) that it decided to build a 
vessel as nearly not magnetic as possible 
and this decision resulted in the launch- 


was 


ing of the “Carnegie” on the 12th of June, 
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the 
ag- 
rom 


teel, 
into 
lag- 
in- 
and 
are 
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g09, her keel having been laid in the 
niddle of February, 1909. 


Wuy THE Compass Does Nor ALWays 
Point NoRTH 

It is now well known that the compass 
r magnetic needle points true north and 
outh at but few places on the earth. In 
ll other places it points either east or 
vest of true north. 

In the United States there is a long 
rrow belt, running approximately 
hrough Columbus, Ohio, and Columbia, 
South Carolina, where the north end of the 
ompass at present points either exactly 
r nearly true north. I use the term “at 
resent” because the magnetic pole is not 
ixed in position but is at present ap 
arently moving westward. This chang: 
s called “secular variation” and amounts 
) as much as ten degrees or more in 
entury 

To give an idea of the variation of the 
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City with a compass in hand and follow 
the direction pointed by the north end 
of the needle he would be led across Lake« 
Ontario into Canada, along the east side 
of James bay across Hudson bay in the 
direction of Boothia Felix in Arctic North 
America where the north magnetic pole 
seems at present to be situated. As he 
approaches this point the needle would be- 
come more and more fickle and less and 
less inclined to point in a definite direction 
Right at, or above, the magnetic pole it 
would point in any direction and would 
be no more use for telling direction than 


i ham sandwich. 


ANOTHER INSTRUMENT USED BY MAG 
NETICIANS 


Thus we see, the force exerted by the 
carth as a magnet upon the compass be 
comes less and less as the magnetic pole 


is approached and at this point fts in 























FIG. 2 FRONT VIEW OF THE 
. 


ompass in the United States from Maine 
n the east to Washington on the west, 
it would be found that north as indicated 
by the compass would vary from 20 de 
grees west of north to 24 degrees east 
‘f north in these two States respectively 


THOSE DirrectLy INTERESTED AND WHY 


Ihe mariner, the surveyor and the ex 
lorer rely upon the compass or magnetic 
eedle to guide and serve them for their 
purposes. They must hence have charts 
howing how the compass points at al 
arts of the globe and by what amount it 
hanges from year to year. In the existing 
harts of the oceans the latitudes and longi 
tudes, the depths, the directions and speeds 
f currents and variations of the compass, 
tc., are put down for the mariners’ guid 
ince. The variations as set down in these 
harts are known to be incorrect and the 
upplying of true magnetic charts and 
‘ompass data is one of the chief objects 
f the magnetic survey and incidentally 
f the “Carnegie.” 

If one were to start from New York 


ENGINE FIG. 3 


tluence while still extant is, because of 
apparent lack of direction, of no value to 
the observer. However, the magnetician 
is fortunately not dependent upon the 
compass alone, he has another instrument, 
the dip circle or dip needle as it is com 
monly called [his is practically a com 
pass needle hung on a horizontal instead 
f a vertical axis; the needle is thus capa 
ble of swinging freely in a vertical plane 
The needle of the dip circle would at th« 
magnetic poles stand exactly vertical 

Thus we see why the compass needle 
becomes so erratic at the magnetic poles, 
because the magnetic force or pull is at 
this point in a vertical direction 


THE MAGNETIC EQUATOR 


Half way between the magnetic poles 
there is a line similar to the geographic 
equator but not coincident with it called 
the magnetic equator. The magnetic 
equator intersects the geographic equator 
at various points and here the dip needle 
would lie precisely horizontal 


OFFSETTING THE INFLUENCE OF “Dip” 


\s the compass approaches the mag- 
netic poles the vertical “pull” referred to 
has the tendency to pull or dip the com- 
pass needle the same as it does the dtp 
needle This force acting on the com 
pass needle is overcome by a small ad 
justable weight attached to the opposite 
arm of the needk hus, in the north 
magnetic hemisphere the weight would 
be on the south pole of the compass 
needle. How much the needle dips at va- 
rious parts of the earth and the amount 
‘i dip and the change in dip from time to 
time will be another task for the mag- 
netic survey to determine 
I might fill this issue of the AMERICAN 


\lacninist from cover to cover telling 
the various known problems which it 1s 
intended that the magnetic survey shall 
solve and then the story would be but 
partly told for in all research work dis- 

















RE Al LIEW k HE ENGINE 


an endless chain to 


e! eads 1 


other discover (ne peculiar fact 1S 
known about the magnetic poles, they 
are not antipodal to each other and a 
raight line connecting them would miss 


he center of the earth by about 750 miles 


ibout of the earth's radius Chis 
gives a reason for the very irregular dis- 
tribution of magnetism throughout, the 
earth 


He EartH A GIGANTIC MAGNET 

lhe earth is thus shown to be a gigan- 
tic magnet and is capable the same as 
other magnets of communicating magnet- 
ism to other maenetizable bodies on its 
surface Previous to the advent of iron 
and steel in ships this phenomenon did 
not make itself particularly obnoxious, 
but since these metals have become the 
principal ones used in naval construction 
it has been found that if an iron ship is 
built on stocks running north and south, 
it becomes a permanent magnet and its 
influence on the compasses used by its 
‘avigators render them if not useless at 
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least unreliable. The “setting” of the mag [hus the designing of her called from him Basin Company, by William H. Pay: 
netism in the ship is also aided by the not only his best effort as a designer of constructor. In passing I may menti 
vibration due to the setting up of the ships but the interest and enthusiasm of that the famous yacht “Meteor” built f 
rivets with hand and pneumatic hammers. _ the scientific devotee the Emperor of Germany and the thre 
For this reason, all ship yards or at least masted schooner yacht “Atlantic” built f: 
all stocks for metal ships are built ; oc 1» Wilson Marshall ft Bridgeport, Con 

ae Se Ge eae oe [HE BUILDER OF THE “CARNEGIE’S ilso . oo ul, a — 
proximately east and west This same P woes and which won the Emperor of Germany 
peculiar tendency to become permanent gold medal in the international transat 
magnets is noticeable to a marked de [he engine was designed and is being lantic race in 1905, were both built 
cree in steel and iron ships taking long built by James Craig, Jr, 556 West these two men 

yyvages in a generally northerly or south Chirty-fourth str New York, who de 
erly direction I ny case, no matter signed and built the internal combustion , é 

ly di alias sta RESTRICTIONS PLACED ON THE MATERIA! 

Owing to the stringent restriction 
placed on the admission of magnetic m: 
i terial into the construction of this vesse 
= - 4 a very sensitive instrument was installe: 
= “4 at the yard to test all metals entering int 
. } her construction To give an idea how 
\n Na _ ° ; , - 
sensitive this instrument is: if you wer 
J Ry bSS to take an ordinary pocket knife and hol 
j rhe mS — . 
Sp —— ee | ae 7a) it 8 feet away from the instrument an 
Oh anaes , 
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FIG. 4. PRODUCER PLANT AND ENGINE 
What direction an iron vessel sails the engines for the submarine boats “Octo Che hull of the “Carnegie” 1s of wood 
magnetism of the ship is forever changing pus,” “Cuttlefish,” etc., and except for which is fastened together with “tre: 


necessary variations caused by the use of 
producer gas instead of gasolene and the 
of the 


is the engines installed in the submarines 


lHE NONMAGNETIC VESSEI 
use nonmagnetic metal, is same 


Phe “Carnegie” combines the seaworthy 


qualitie Ss of an ocean-going v¢ ssel with the 


neat: trim appearance and comforts of a 


[HE BUILDER OF THE “CARNEGIE” 


private yacht 
Her hull 


Gielow, engineer 


was designed by Henry J The “Carnegie” was built at the foot of 


and naval architect, 52. Twenty-third street, Brooklyn, under the 


Wallace 
of the 


vice- 


Tebo Yacht 


Broadway, New Y irk, who is himself an supervision of Downey, 


amateur scientist of no mean ability. president and manager 


(which are wooden spikes driven 
these treenails are usual 
ly made of and bolts and 
of Where 
thin wood and canvas are to be fastened 
copper and tacks 
used. Every bolt, spike and nail has beet 


nails” 
into bored holes . 
locust wood) 


spikes nonmagnetic bronze. 


and bronze nails are 


magnetism and it is a not 
that of the thou 
sands of metal fastenings used, but seven 


for 
fact 


tested 


worthy out many 


spikes have failed to pass inspection 
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Her DIMENSIONS 


Che “Carnegie” is 155 


5s feet 6 inches over 
ill, 33 feet beam, has a depth of hold 12 
feet 9 inches and a mean draft of 12 feet 


inches. With all stores and equipment 


n board her displacement is 568 tons 
The keel, stem, stern post, frames and 


leadwood are of white oak grown, cut 


ind sawed at Jamaica Plains, Greater 


New York, within twelve miles of the ship 
vard where she was built 
The deck beams, planking and ceiling 


are of yellow pine, and the deck is of 


Oregon pine in long lengths. The keel 
is 12x18 inches and to this is fitted a 
false keel 12x4 inches 
Her Ru 
She 1s: brigantine rig; what this means 
‘an be seen by referring to Fig. 1, and 
spreads 12,900 square feet of plain sail 


From the foremast truck (the top of the 


front mast) to the water surface is 122 
feet and from the forward end of the 
bowsprit to the after end of the main 


boom is 201 feet. 


The rigging is of Russian hemp, of 
special make 

It was decided to install auxiliary pro 
he “Carnegie” so as to 


taking off-shore ob 


pulsion in t pro 


vide headway when 


servations, where the vessel could be with 


difficulty handled by the sails and to pre 
the observations by 
] 


vent interruptions in 


maintaining headway ‘alms 


Iring 


Wuy A Propucer Gas ENGINE WAS 
CHOSEN 
The necessity of providing means of 


propulsion which would be nearly non 


character, made the type of 
somewhat difficult of 


only type of prime mover which 


magnetic in 
plant selection 

Che 
could be built at a reasonable price 
with a 


and 


maintained in reliable operation 
minimum amount of nonmagnetic metal 
in its construction, appeared to be an in 
ternal-combustion engine 


the available fuel for 


the 


Consideration of 


such a motor resulted in elimination 


of gasolene or oil, not only on account of 
because it would be im 


but also 


possible to procure them in the zone to be 


cost, 


covered by the “Carnegie” as well as being 
dangerous in the quantities which would 
have to be stored for the lengthy voyages 
which are contemplated. It is well known 
that many thousands of horsepower are 
being developed with internal-combustion 
engines on land using gas generated from 
solid fuel. A careful investigation showed 
that 
could be built which would generate pro 
internal-combustion 


a gas producer for marine purposes 


ducer gas for use in 


engines from bituminous or anthracite 
coke, that 
a plant could be constructed almost 

The 
idopted 


coal, wood, or charcoal, and 


such 
materials 


entirely of nonmagnetic 


suction type of gas producer was 
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principally for the reason of its simplicity 


in construction and operation, and 


elimination to a minimum degree 
auxiliary apparatus 


PowER PLANT AND CRUISING Rapius 


[he “Carnegie” is equipped with a four 


cylinder Craig internal-combustion engine 


of 150 horsepower, shown in Figs. 2 and 3 


The gas producer, shown in Fig. 4, is fur 


nished by the Marine Producer Gas Power 


Company, of New York, and consists of a 


cylinder 6 feet high with a diameter of 


5 feet 6 inches built of copper with asbes 


tos and firebrick lining and manganese 
steel grates. Anthracite coal will be used 
as fuel, the gas to be generated in the pro 


ducer and taken to a special scrubber of 
copper 


nal-combustion 


the inte 


will 


from which it passes to 


engine The vessel 


carry 25 tons of coal in her bunkers which 
will give her a cruising radius of 2000 
nautical miles at a speed of six knots 
¥ EQUIPMEN 

The ground tackle comprises tou 
bronze anchors of special design. Twe 
anchors of 1900 pounds each, one of 1335 
and a kedge anchor of 340 pounds; three 


each 127 fathoms in 


11-inch hemp cables, ) 


length are required for these anchors, as 
no satisfactory nonmagnetic chain. was 
obtainable [The hawser pipes are of 
bronze of special design and the boat 


davits and all metal deck fittings and chain 
The boat 


mimagnetk 


plates are of special bronze 


equipment consists of two n 


olOs 
a 


\ refrigerating plant constructed of 
bronze and copper operated by a six-horss« 


power special engine forms a necessary 


part of the equipment for a vessel which 


at times will be a month or more continu 


ously at sea. All living quarters are below 


the sailing officers’ and crew's quarters 
being forward, after which are the quar 
ters for the scientific staff mentioned in 


The 


are especially planned with a view to giv 


the machinery space living quarters 


ing good accommodations for all. There 
will be two galleys, one for the scientific 
party and the other forward for the crew 
cooking ranges of 


Specially designed 


bronze and copper have been provided 


3t 


W HERE THE OBSERVATIONS WILL I 
TAKEN 
the observation 


room located on the main deck amidship, 


Of special interest is 


forward and aft of which are circular ob 
servatories with revolving domes, not un 
like observatories 


those of astronomical 


It will thus be possible to take magnetic 
observations both in the open and undet 
shelter inside these observatories The 
positions of the stands for the various in 
struments have been so chosen that any 
effect resulting from the amount of iron 


(about 500 pounds 30 


( ould 


in the machinery 


feet from the instruments), which 


the 
of other 
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be replaced by nonmagnetic material, 


not 
small as to be negligible 


the engine itself, the cylin 


would be so 


With regard to 


der castings which are usually made of 
cast iron have been made of special bell 


metal composed of 80 per cent. copper and 


20 per cent. tin. This metal is so hard 
that it took seven cuts to finish a cylinder 
It has been found that the gas carried 
over from the producer plant sometimes 


contains sulphuric acid, but this metal will 


resist its action The balance of the en 


gine is of special bronze. Owing to the 


weakness of producer gas the compression 


vace im the has been altered 


—1 
I 
With the 


the compression is about 75 pounds per 


cngine 


ordinary run of gasolene engines 


square inch; with the producer gas it ts 
necessary to almost double this For the 
same reason given above, the valves and 
induction pipes have been increased to 
twice the area of valves and induction 


gasolene engines. A special 


pipes used in 


sparking device must also be used as the 
ignition for producer gas must be most 
pronounced 
Macnetic Mera Usep 

hie mly parts of magnetic metal used 
n the engine are the pistons and pistor 
rings which are made of cast iron. Nick 
steel is used for the cams and valves 
When the question of making the piston 
first came up bronze was suggested, but 


is this is so brittle at high temperatures 


t was not considered available The next 


metal suggested was manganese steel, but 


this is very difficult to cast and the makers 


said that they might cast as many as 12 


\n 


pistons without getting a good one 

ther great difficulty with manganese steel 
is machining it It cannot be finished 
vit] invthing but n abrasive wheel 

PecULiAR FACTS ABOI NICKEL STE! 

\ir. Craig then suggested nickel steel 
ind wrote to the Bethlehem Steel Com 
pany, one of the makers of this metal 
They told him that a 25 per cent. miekel 
steel would be practically nonmagnetic 
and he submitted this information to the 
Carnegie Institute at Washington The, 
informed Mr. Craig that while it wa 
true that 25 per cent. nickel steel was not 
magnetic, if it were allowed to reach as 


low a temperature as 30 degrees Fahren 
heit it would become magnetic and retain 
it until it was heated to a temperature of 
ibout 1100 degrees Fahrenheit 

Sheath knives of sailors are, a rule 
made of carbon steel, but for the sailor- 
of the “Carnegie,” special knives of man 
ganes< steel have been made which are 
practicaliy nonmagnet If a piece oft 


soft iron is rated as 100, a piece of man 
about I per 
What will be 


for the car 
settled 


ganese steel would show onl) 
of magnetic attraction 
the 


not 


cent 


done regarding material 


enters t ols } is heen 


vet 
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Volumes, Pressures and T empera- 
tures in the Adiabatic Com- 
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an absolute pressure of 14.7 pounds and 0 66 1.5380.7364 1.3580.6667 1.5000.5452 1.8350.6327 1.5800. 8388 1.1920. 8827 1. 132 
Pe rcartaeye 7?P a 0.66 1.5150°7445 1.3430.6763 1.4780.5571  1.7950.6431 1.5540 84411 1840.8866 1.128 
delivering the air at 80 pounds gage, the = - bay hg, : aoe8 e280 <8 5690 1.7570.6534 1. 5300.8493 1.1770 .89041. 123 
absolute “ssure , : mee . 710.7604 1.3150.6956 1.4370.5810  1.7210.6638 1. 5060.85441.1700.89431. 118 
= te pressure then, of course, being : 7 : Seen Shas 5019 ao ; 4180.5931 1.6860.6742 1.4830.85951 1630 89811.113 
+ 14.7 = 94.7 sounds. the rati a ‘ = 4462 2880. 7148 3990.6052 1.6520.6846 1.4610.86461.1560.90181. 108 
stat wh: / | o of in O71 1 4080 7841 1.2750.7245 1.3800.6174 1.6190.6950 1.4380. 86961. 1490.90551. 104 
itial to terminal pressure will be 14.7 + : 73 — reise 2630.7341 1.3590.6297, 1.5880.7054 1.4170.87461.1430.90921.099 
ae ie ; j 7 37 7997 2500.7436 1.3440.6420 1.5570.7158  1.3970.8795 370.9128 95 
94.7 = 0.1552. With these pressures at the 0.74 —1.3510.8075 1. 2380.7532 1.3270.6545 1 For O 7282 1.3750.8844 1.1300 91651.091 
opposite ends of the stroke the ratio will z on 1. 3330 8152 1.2270.7628 1.3110.6669 = 1.4990.7366 = 1.3570.88931.1240 9200 1.087 
pes ’ 46 l 3160 S229 1.2150.7724 1 2940.6795 1.4710.7471 1.3380.89411.1180.92361.082 
f course, be the same whether compres-  {} 4; 2090 8306 1.2040 7819 1.2780.6921 1.4440.7575  1.3210.89891. 1120. 92711.078 
s rae : ; : ‘ 2820.8382 1.1930.7915 1.2630.7048 1.4180.76 3020 .9036 60.9305 ; 
sinew the oi : ea i ‘ ose . 3 4 0.7680 = 1.3020.9036 1. 1060.9305 1.074 
g the air in the a reciprocating > 4 : a +4 eye a : aoe 7176) «=1.3930.7785 = 1. 2840.90831. 1000 9340 1 070 
compressor or expanding the air in “ea 20 os 7 ) 2330.7304 1.3690.7889 1. 2670.91301.0950. 9374 1.066 
a ti cs al p ; I doing : + l 2350 8610 1.1610.8201 1.2190.7433  1.3450.7994 = 1.2510.9176 1.0890 9408 1.062 
vork in an air engine or motor, only in §)° 23 aaah aver ; po a 1.2050.7562 1.3220.8099 1. 2340. 9222 1.0840 .9441 1.059 
agro oe ’ : 2050. 876 0.8392 1.1910.7692 1.3000.8204 1.2190.926 790 .94741.055 
a me : 61 $392 9 2 2190. 9268 1.0790 .9474 1.05: 
€ case the ratio as given would be the 0.84 1.19 0.8835 1.1310.8487 1.1780.7823 1. 2780.8309 1.2030 9313 1.0730 9307 | 051 
convenient multiplier in our computa- 086 1.1760.8910 1. 1220.8582 1.1650.7955 1.2570.8414 1. 1880.9358 1.0680. 9540 1.048 
‘ oe . é 6 1.1630.8984 1.1130.8678 1.1520.8087  1.2360.8519 1.1730.94031 0630 .9572 1.044 
tions and in the other case the reciprocal 0 88 1360 9132 1040-8772 1.1390.8220 1. 2160.8625 1. 1590-9448 1.0580 9605 1.041 
thease 360.9132 1.0950.8866 1.1270.8353 97 0.8730 45 530.9636 1.037 
would apply, so that the reciprocal for 0.89 1.1240.9206 1.0860.8961 1.1150 S487 1780 8835 1310 9336 1 0480 9068 1 034 
every ratio is provided in the table as 2:22 1-A230-9278 1-0770.9056 1. 1040.8621 1. 1590-8041 | 1180.9579 1.0430. 9699 1.031 
a : . - +4 1.0990.9352 1.0690.9151 1.0930.8757  1.1420.9047 1.1050. 9623 1.0390. 9730 1.027 
ere given, for practical working pur- 4 = 1.0870 9425 1.0610.9245 1.0810.8892 1.1240.9152 1.0920.9666 1 0340.97611.024 
poses . = pe 9498 1.0520.9340 1.0700.9029 1.1070.9258 —1.0800.9708 1.0300 .9792 021 
-" . ee - = 9570 1.0450.9434 1.0590.9166 1.0910.9364 1.0680.97511.0250 98221.019 
The table is not entirel, new, the prin- > 96 : pa ara ; re oaae : = arty ; 0740.9470 = =1.0560.9793 1.0210.98531.014 
rte bsaseys : > ‘ 420.9014 2% 9623 3f ‘ 0590.9576 1.0440.98351.0160.985821.012 
cipal elements of it having been com- (0-32 } ace cree : cc. + 7 : 0290.9580 1.0430.9682 = 1.0320.9877 1 0120.9912 1 009 
puted more th: "ears ag _ ( ry see 40.9512 0190.9720 1.0290.9788  1.0210.99181.0080.9942 1.006 
I ore than 30 years ago by Richard ? . : 01 9929 0070 9906 0090 9860 0140.9894 1.0110.99591.0040.99711.003 
1 1 1 1 a. 1 


H. Buel and published with other valu- 
able matter, in Appleton’s “Cyclopedia of 
Applied Mechanics.” The reciprocals of TABLE OF RATIOS AND RECIPROCALS OF PRESSURE TEMPERATURE AND VOLUME 
all the ratios have been added and the IN THE ADIABATIC COMPRESSION OF AIR 


chart has heen entirely plotted from the 
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‘ t f ' or Temperat 
Relations of Ratios of Pressure, T 1 Volume in the Adiabatic 
elations o atlos oO ressure, emperature anc olume in the Adiabatic 
Compression of Air 
Use oF CHART 
In the chart the given or known ratios, i, and this we find to be 26, and a little corner, we find the ve il reading to curve / 
from which the desired results are to be ob nore than half of the next space, say, 265%, to be 0.58, or so little above this that the 
tained, are noted horizontally on the base lin« r, decimally, 0.2662, and this being the ratio excess Is negligible. We note in the table that 
and the ratio desired is then indicated by the of the terminal to the initial volume, the the reciprocal of 0.5S is 1.724, and this It 
vertical distance from the base line at the point actual terminal volume per minute will be will be convenient to use hers If the initial 
noted to the curve of ratios required in the 900 0.2662—239.58 cubic feet temperature of the iir was 60 degrees 
particular case. The curves A, B and £ start The volume thus ascertained is, of course, Fahrenheit, then the ibsolute initial tem 
from the left-hand corner, and the curves ¢ the volume actually; delivered and at the perature would be 60 161 521, and the 
D and F from the right-hand corner, the base moment of delivery, assuming that the com terminal temperature would be 521X1.724 
line being figured for facility of reading in pression was perfectly adiabatic throughout SOS absolute or 898 ij1—-437 degrees 
either direction wv that the body of ai while being com Fahrenheit 
Say that we have an air compressor work pressed, neither lost nor gained any heat by If we take our rati f volumes 0.2662, as 
ing at an altitude of 2000 feet above sea conduction, radiation or otherwise, and as a previously ascertained and reading from the 
level compressing 900 cubic feet of free al matter of fact this is nearly the actual state left-hand corner note the vertical reading to 
per minute and delivering it into the receiver o? affairs in ordinary dry compression If curve FE, the ratio of temperatures will be 
at 75 pounds gage pressure. The normal! at during compression, the air could be main found to be the same a hat obtained fron 
mospheric pressure at 2000 feet being, say tained at constant temperature the ratios of curve / 
1.37 pounds, and the absolute delivery pressure volumes would then be practically the same If we take any hor ! ne of the chart 
then being 75+ 13.7—S88.7 pounds, the pres is the ratios of pressures, and the “curve ” any horizonta ne a trarily placed upon 
sure ratio wil be 13.7—88.7—0.1544 To as for this would be straight diagonal from the chart and note the points where curves 
certain now the delivery volume of the air the lower left-hand to the upper right-hand / nd F cross t then the distance from 
compressor, we take this rating, the first two ‘orner irve FE to the left-hand vertical boundary 
figures of it as they stand and the other two ro ascertain now the ratio of temperatures wd e the rat f x imes for that tempera 
figures by approximating, and locate it on is the result of our compression the operation ture rs ind the distance from curve F to 
the base line reading from the left-hand is similar, except that in this case we use the right-hand will be the ratio of pressures, 
corner Taking 15 spaces and a little less curve F instead of curve A Taking our ratio so that particulars embodied in curves A 
than a half of the next space we note the of pressures 0.1544, with which we started nd ¢ ire really btainable from curves £ 
vertical distance from this point up to curve but this time reading from the right-hand ad} 
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le, the smoothness of the curves in the F 1 \0.29 
ttrng attesting the accuracy, or at (;:) 
st the consistency, of the figures [o anyone appreciating and capable of 
he several curves of the chart are intelligently using the table, any explana- 
ignated by the same letters as the col- tion of methods of procedure ‘eos he 
ns of the table to which they corres superfluous The tahk though some- 
d, adiabatic compression, or expansion, what voluminous is essentially simple, as 
ng assumed throughout rhe several js also the chart which embodies it in 
ies Of ratios, whether in the curves of every particular \s I would be glad to 
chart, or in the columns of the tabl promote the use of hart as a quick 
as follows nd handy neans I rt ung closely 
Ratios of initial and terminal vo approximat. d reliable results. a single 
umes of air for given ratios of ex, ple of its : s given und 
absolut pressures the ‘ np ing nset 
Ratios-of initial and terminal vol- pao 
umes of saturated steam for given 
ratios of absolute pressures 
Ratios of initial and terminal ab Local Hardening 
solute pressures of air for given 
ratios of volumes he neces ‘ the line it 
Ratios of initial and terminal ab- re sample f cal lening that was 
solute pressures of saturated steam done by the Americ: Metal Treatment 
for given ratios of volumes pany, lhzabe N. J | ethod 
><} > 
| | 
bo — 
LALLA 
i s u 
: ‘Ca4 
‘ } ‘ 2 A . 
~ Sc S Hard Soft 2 : 
we ee y I: - - 
; 
Ra 
SAMPLES OF LOCAL HARDENING BY CARBONIZIN 
E Ratios of initial and terminal ab- t local hardening is by no means new, yet 
solute temperatures of air for it is one of th s whi as to be don 
given ratios of volumes so often that t n cannot be said 
F = Ratios of initial and terminal ab- about it 
solute temperatures of air for lhe three pieces shown are turned, t 
given ratios of absolute pressures. the lines shown by the outside line of eacl 
The formulas (from Rankine) by piece, from machinery steel \fter this 
which the ratios in the several columns they are rbonized to the proper depth, 
; 1 then annealed, and then the parts shown 
were computed are as follows, ke MOE Ses dhe cational Maia nee tell ott ilies 
e ratio in the first column: which they are hardenes 
— By turning off the parts shown by th 
A ( ) . sectional lines the outside layer which has 
" been carbonized is turned off, and this 
R ( 4) eaves these parts with the machinery steel 
R x posed When hardening, tl erefore, the 
11.408 nachinery steel does not harden, and con 
(;.) sequently remains soft, while the balance 
t the pieces, which have a carbonized 
) ( i ) ovter shell, do harden, and this makes the 
R pieces hard in the parts desired and soft 
i 0. 40e in the other places 
; (;.) The upper piece is a wheel spindle that 
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is turned to its actual size, except at the 
two ends \fter carbonizing and anneal 
ing the two ends are turned off, where the 
sectional line re s wi and the piece 
is hard leave the quenching ath 
straight. The center piece is a locomo 
tive ’ is Tre | 1 ( c 
li Cl! Ipp picce 
| CCE » sol rt I he 
to the t shown in the cut, then 
I 174 eale nd the ‘ 
ts \ I nal line is tur ed 
tt ) S ince | After 
( \ mart T oT Tt 
| | ( if x 
i dt riace ¢ | ught 
t t eK e desire A ch can t he 
.ccomn!) , o1 ot d of loca? 
nardet It al eems a simpler method 
t I turns ror c bon 
steel i 1 the pDINndy I parts f he 
kept s ft in cl beste I ther etra 
tory erial the ‘ treating the 


Turbine V. Combined Reciprocat 


ing and Turbine Steam Sets 


Sir ( phe rn M. P., recently 
d the t f his Brit tean 
; ht ld l ted s that the 
three-t in ‘ 


changed t bined high-pressure re 
ciprocating Ine nd w-pressur tur 
bine plan. It | been rumored that the 
lirction 1 eam consumption w 
t nt lf \lthough there was 
ked re t the ving 1s hardly as 
large m has suggested The fol 
lowing table supplied by Sir Christ phet 
| ness imself, 1s intended to give vy 
es for compari It will be seen that 
in th t table the steam pressure 1 
ried, where n the s nd it w con 
tant at 150 1} [his makes compari 
n ne t dif It, but it is safe to point 
to the op ne et 1 gures 
namely nat fT gy ft i speed I 10 
knots whet Vit team pre ure ( 
150 pounds, th sumptt figures are 18 
d 13 S witl the verted 
nachinery the tean msumption was 


irbine 


< npti wi three tt system 
Generally speak the other figures are of 
tl same der It} gh the comparison 
i ot in every se quite so pronouncedly 
to the advantage of the cited combination 
| 

BEFORE 

Stean 

Speed Consumption Pressure 
10 knot IS tons 150 Ib, 
1! ae | 145 
1? 25 140 
13 2g ” 

AFTER 
10 knots 13 tons 150 Ib 
11 164 150 
12 20 150 
13.2 22.9 150 
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Flywheel Testing Pit at Purdue 
University 


By C. H. BENJAMIN 


\ new plant for the testing at high 
speed of flywheels, pulleys and other rotat 
ing pieces has recently been installed at 
Purdue University. Some former experi 
ments along these lines have shown the 
unsafe character of means hitherto em 
ployed for preventing the dispersion of th 
fragments. Following the lead of a Ger 
man experimenter, who has used a similat 


device for testing emery wheels, it was 
decided to use a vertical shaft extending 
downward into a pit and carrying the test 
wheel at its extreme lower end. The 
igure shows the apparatus as constructed 
and installed 

\ pit 7 feet deep and 8'2 feet in diam 


eter (see cut) is inclosed by a concret: 
wall, varying in thickness from 6 inches 
at the top to 1 foot at the bottom. Suit 


able steel channels are inserted in piers 
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As a preliminary to further work on 


the apparatus, sixteen 24-inch pulleys of 


various materials were tested to destruc- 
tion this Spring. When in use, the pit was 
covered by planking loaded with scrap 
iron. The experiments thus far made 
show the apparatus to be convenient and 
safe. There is little disturbance caused 
by bursting of the wheels and fragments 
embed themselves in the sand without fur- 
ther injury. The speed can be readily con- 
trolled by the motor, and the tachometer 
is so located as to be read without any 
danger to the observers 

It is expected that this plant will be put 
to further use the coming year for experi 
ments 


on various types of flywheel joints 





Tools for the Turret Lathe 


McGAHE\ 


Much time is lost in our shop work b 


ot having the tools right and have 
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LONGITUDINAL SECTION OF FLYWHEEL 


ntegral with the wall of the pit and « 

the bearings for a vertical shaft 3 inch 
n diameter. The weight of the shaft is 
a ball thrust bearing, and it 1s 


at the upper end. The 


carried by 
iriven by a pulley 
motive power consists of a 10-horsepowel 
direct-current motor, capable of variation 
in speed from 800 to 2400 revolutions 
per minute An open leather belt trans 
inits the power from the motor to the 


perating shaft The speed of the shaf 


pulley is registered by an ordinary pendu 

lum tachometer driven by round cords 

throug! il intermediate shaft Phis 
} 


achometer 1s calibrated at frequent in 


rvals while testing, comparing each read 


ing with that of a center tachometer ap 
lied di ctly to the t /p of the shaft 1 
Iihy tion che ws practically uniform 
: | ippreci ble sli 

re \ el f anv diame , 5 
an ¢ support l nd tat the " 
na lat loose sa erves - 
( le for th oe frag ' 
TEN mutilatios f the nieces 

*Dear Schools of Engineering. Purdue 


points 


would vibrate 





TESTING PLANT AT PURDUE UNIVERSI 


noticed the tailure of high speed steel 
tools that have the tool holders improperly 
made. One of the first lessons to learn 
in machine-shop work is the relative po 
sition of the cutting edge of tools to the 
revolving center of the work being turned 
or bored. This varies with the different 
kinds of metal, and a tool for turning the 
outside of a casting will not be set the 
same as one used for boring out the in- 
side. The position of a tool for cutting 
steel or wrought iron should be different 
from one used in turning cast iron. 

We recently had an opportunity of mak- 
ing a fair comparison of some of these 


We were machining some large 


pipe flanges with the tool set as shown 
in Fig. 1, it being a good high-speed steel 


In boring and threading, the point of the 
ool would soon burn away as shown in 


Fig. 2 and the proper speed could not be 


maintained The tool being above the 


enter line, the metal had to be forced 


way as shown in Fig. 1; thus the tool 


Co 
‘ould not clear itself and consequentl 
This is hard on any high 
1, 


1 


speed steel The friction from the chip 


two complet: 
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was also much more than it should be 
as it had no clearance room and there 
fore much heat would be generated. 

When lowering the cutting edge of tl 
tool below the center, as shown in Fig. . 
and attaining a clearance for the chip, w 
could turn out twice the work with tl 
same steel under the same conditions. 

It is not an uncommon thing to fin 
these conditions in turret or chuckin; 
lathes, as the boring bars are made t 
come central, thus throwing the cuttin; 
edge of the tool above the center line 
as shown at 4 in Fig. 4 

By changing these bars to the for 
shown in Fig. 5, we get a holder tha 
will bring the cutting edge of the tool be 
low the center, as shown at B, Fig. 
\nother point for consideration is to hav 


bars as short 


the as possible so as t 
avoid vibrations 
This same principle is shown in th 


turning of chilled rolls \ very rugged 


— 
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FIG. 1 FIG. 3 
a a 
FIG, 2 A = om 
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[TING TOOLS IN TURRET LATHE 


machine is required, and a simple tool 
that works well is shown in Fig. 6. A 
roughing cut and the second or finishing 
cut can be taken at the same time with 
this tool. I have used it in boring pipe 
flanges and similar work. 

The rapid and successful production of 
work on a turret chucking lathe is quit 

different problem from that on the en 
gine lathe and consequently different tools 


are required 


Further evidence of China’s awakening 
is furnished in a contract awarded the 
Western Electric Company by the Chines« 
government to supply a complete common 
battery telephone plant for the city of 
Pekit Heretofore almost nothing in the 

f telephone development has been 
accomplished in China, there having been 
telephones in only a few of the cities, and 

ese largely in the foreign quarters. The 

tract just closed covers a complete tele 
prone plant of the most modern type for 
exchanges and amounts to 
hout $150,000 
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Notes on the 
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Design of an Engine Lathe 


An Attempt to Get the Most Lathe for the Least Money, Disregarding 


Precedent. 


Some Mistakes Made. 


The Lathe Is Still Manufactured 





» fF 


Some time ago 
in engine lathe with orders to get the 
most lathe for the least money possible, 
without regard to precedent Che ma 
chine was to be cheaply built, of only a 
moderate degree of accuracy, but was to 
have an appearance, at least, of solidity of 
design 

[hese specifications, of course, pro 
hibited the introduction of mere talking 
points [he machines were to be sold 
purely on price and excellence of design 
As a matter of history, I shall have to 
say that the machine is on the market 


today, with a few talking points added 


EF N T R O P Y 


salesman can sell machine tools if p ! ( main 
cally nonessential talking points are added ring na lig we had chipped 
\s a consequence, many makers find e scratcher to get under the 
idvantageous to include in the design of  scal then swept up by a facing tool 
their standard tools features which will 1 t ring bar We gave the same 
probably be used by but a small part f treat t to the left end of the rear box 
the users, but which aid in the selling of it ¢, al then W an el mill faced off 
the t 1 by making the S¢ nk that ‘ sp even wit the end e. 
is getting something for nothing. while We als . same setting drilled and 
as a matter of fa is simply allowing tapp hol for the feed-stud bear 
an interior salesman to sell him tool ing We tried casting this bearing solid 
that he may have wanted to buy, but that w1 the head and turning the projecting 
he likely may have intended to avoid end wit rhanging tool in the bor 
e bar. but had so many castings with 

[He Heapsrock blow les at this point that we found it 


1] outlined above. 









































and a much better grade of workmanship In going over this lathe design I will 

than was intended The design appears take the headstock first The ordinary For locating the hole for the stud and 
- th ick is we used the simple jig, 
shown in Fig. 2. Plug a fits in the hole 
| sali h bored for the 1 box Center b is 
Rough | anu swung around until it is as nearly 
LJ as poss ble central with the bars on 
wT F ] i 4 the back arm (These will vary in 
is e -T eine } hight with the best of castings.) Chis 
—" ] a may or may not bring the stud bearing 
£(€ tf — vertically under the spindle, but we do 
, Yo e i, ot care about that so long as the rocker- 
binder bolt is located right, relative to 

FIG. I both holes 
> : We never found any more satisfactory 
0 1s i way to fit the headstock and tailstock to 
° Ss : x 4 the bed than by mounting both on arbors 
KEAN ee A. resting in V-blocks and planing to gage. 
FIG. 3 , = ~ = ee ~ > The only danger of trouble with this 
t method lies with the man who sets up the 
\ work on the planer. If he is not careful 
— he will set up his jacks under the cast 
ings unevenly, so that any error in fit of 
aaa the arbors will show in the completed job 
(~ We found out about this one time when 





DETAILS OF ENGIN 


to be just now abreast of the times which, 
seeing that it was made upward of Io 
years ago before high-speed steel came 
into general use, would tend to show that 
I was ahead of my time. The question 
of the 
points, in the way of graduated screws, 


advisability of adding talking 


automatic stop, apron such that no two 
feeds could be thrown in at once, seems 
to be answered more by the reduction in 
cost of selling than by increased value to 
the consumer. That is, with a lathe cost 
ing a certain sum and selling at a certain 
figure, the problem, of course, is to retain 
as much profit as possible by keeping the 
cost of selling low. Now a lower-priced 


We had 


we were running short-handed 


plane ind who was a reformed scraper 

im an Machin VI hand \\ had him plane up son heads 

ind tails and told him that he was going 

ae eee » scrape them on himself. He did not 
take perceptibly longer to do the planing, 

operations in timishing a headstock are but he did tl scraping in about half the 
1, planing bottom planing im caps; usual tim nd he did not half try either 
drilling for caps: d, planing crosswise; e The boxes were fitted as indicated by 
boring for boxes and back arms; f, drill- the dotted lines in Fig nd fastened in 
ing for feed rocker, et planing on to place by uuntersunk head screw and a 
bed in conjunction with tailstock substantial dowel pin Roth front and 
W e were able t reduce the cost of rear boxes were doweled. thoug! there is 


considerably by making the depth of the no good reason for doing it on the front 


box caps in the head small, about 34 incl box. We sent one of these lathes off a 


I do not know why '% inch is not just as couple af thousand miles once without 


good. The planing crosswise we reduced any dowel pins The man that bought it 
to planing only the left-hand end of the wrote us a vear later that the only way 
casting, and later left it out altogether the machine could be made to do accurate 


The ends of the back arms for the back facing was to stand it on end 


quill gear we left rough, as in Fig. 1. The We tried to cast the face gear on the 
spindle. There was no trouble about the 


right-hand end of the front bearing we 
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casting. It held there all right, but when 
we tried to square up the hub we simply 
could not get a casting that was not 
chilled. Recent developments seem to in- 
dicate that if we had taken the casting 
out of the mold at the right moment we 
could have had a soft one; but I wonder 
yet if it would not have been at the ex- 
pense of having a loose fit on the spindle. 
We also tried leaving the face a of the 
face gear, Fig. 3, rough and painting it, 
but we could not get anyone to take the 
machine that way, even though some that 
we put in the shop seemed to meet with 
We found 
quite a saving in finishing out the slot for 
the lock nut by coring nearly through 
from the back leaving only % inch to 
drill and file out, as indicated in Fig. 3, 
at 0b. 

The quill gear and back arms were 
fitted up, as indicated in Fig. 4. The quill 
gears by this means are made _inter- 
changeable with nothing but a steel rule 


favor at the hands of the men 


to make lengthwise measurements. The 
cone pulley is 1/16 inch shorter than the 
dimension a, Fig. 4. The two gear faces 
are turned to dimension and the project- 
ing hubs on each end are turned to an 
over-all dimension to match the quill shaft, 
as are also the two back-shaft bushings 
c and d. 

The whole thing, gear, shaft and bush 
ings, we made up together, ready to as 
semble without fitting When put to 
gether the gear is set to divide the clear- 
ance on each side of the cone pulley and 
the bushings are set up snug. The latter 
are held in place by set screws which are 
screwed into holes drilled by hand into 
each bushing Inasmuch as there is no 
end thrust on these gears there is no 
trouble in making this design satisfactory 
It is certainly much less expensive to com 
pletely finish work at the lathe than it is 
to take it back and forth to the 
floor for tin tting 

Our metho: f iting a circular 


erecting 


groove in the end of the back-shaft busl 
ing is one that is littl ed. While it 
is not original with me. it may be of it 
terest to some lhe bushings are cast 
on end with the grooved end in the nowel 
The core is made in tw prec ind 
pasted together for convenience in setting 
Fig. 5 shows the pattern with dotted lines 
to represent the coring We liked best to 
leave a little metal all around the central 
hole, which is to be chucked and reamed 
so that the reamer will not touch scale 
at all his wall, after reaming, is less 
than 1.16 inch thick and is knocked out 
with a cold chisel after the reaming is 
done 

The feed rocker was placed on the out 
side of the head; it turned on the out- 
ward projecting hub of th stud bushing, 


Fig. 1, and was secured in either of the 
three positions, for feeding toward and 
from the headstock ar d free, by i cap 


screw with a special head the size of the 


nuts that secured the change gears in 
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place. To prevent the rocker being swung 
so far as to make the teeth of the gears 
mesh too deeply we had been driving two 
stop pins in the headstock casting. This 
meant hand drilling and cutting off and 
fitting the pins. We tried at first drilling 
and tapping the rocker are at bb, Fig. 6, 
and screwing in set screws to touch the 
binder screw c when in proper position 
and then cutting off and riveting them 
over. The best scheme was to leave the 
circular slot cored, as shown by the dotted 
lines, and then filing the '¢-inch thick 
section at dd until it would bring the 
gears into proper mesh. 

If a man made a mistake and filed too 
much he could still use the set screws, 
or he could throw it away, one cost about 
as much as the other. The rocker studs 
were made aiid put in, as shown in Fig. 6, 
at f. The body of the screw at g is made 
a tight fit and the thread loose enough 
so that we can be sure that the fit at g 
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greatly. So iar as we could discover we 
could use either and have our customers 
satisfied on anything less than 24-inch 
swing. We, therefore, used hand wheels 
on 24 inches and over, and after discov- 
ering that we could buy 3-ball cranks for 
less money than we could make hand 
wheels we used the cranks. | always 
thought there was some mistake about 
this for I believe that I could turn out a 
9-inch handwheel in less time than | 
could true up a 3-ball crank of that iength 
and polish up and fit a handle to it. 

The joint between the tailstock proper 
and the cricket on which it stands we 
made, as in Fig. 7, so that the tnin pro- 
jecting ribs could be chipped and filed in 
short order to allow of a neat finish be 
tween the two parts with a minimum 


expens¢ 


[HE CARRIAGE 


The carriage offered very few chances 
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; S OF ENGINE LATHE DESIGN 

1s LOOK ne d establishes the aline- for saving in cost. We saved a trifle on 
t the stud. Re being scarce, in planing the top surface by cutting back 
stead of chuck nut on the end of the” the ends of the wings into little pockets 

tra 4 Y ] , ; , . cen + > ] + : 
stud we gave ea me a few raps with from 3 to 6 inches long, on different sizes 
immer, which riveted it into the thread nd leaving them rough This scheme 
enough hold it securely so that we iS a real value in that the pockets serve 
eve! d trouble wi t to divert the chips when brushing off the 
| rest and keep some of them, at least, from 
HE | STO resting on the V's The joint betweea 

co , sae ‘ : 
lhe tailstock of a lathe is so simple the compound slide and the swivel we 
a Nore Ss ie 

proposition that there was hardly any op made the same as that between the two 


making 


portunity to cheapen it. We tri 


the barrel i\round ‘ spindle cast on 


| 
Western style (now Fastern as much as 


Western) and left rough. We also tried 
making tl cap or bonnet rough = and 
painting it lhis was afterward changed 
ind polished, but not because of any pres- 
re from customer 
l] question of hand wheels versus 
3-hall nk W ne that exed us 


parts of the tailstock so as to give us a 


finish without much expense 


*¢ 

Phe tool post design is very little dif 
ferent from common. The tool slot 1s left 
round ended \fter various attempts at 
milling this slot we finally rigged a jig. 
ig. 8, in which we clamped the tool post 
and drilled a row of holes spaced to leave 
about 's inch of metal between. Then 


we slid the tool post along 'n the jig antil 











cou 
con 
cou 
drill 


eno 


Savi 
care 
egs 


thin 











August 26, 1909 


e point of the drill was central with the 


vaces between holes, und drilled again. 
his left only a little metal to be gotten 
d of and that was removed in short 
rder by a coarse file in the hands of a 
isky laborer, leaving the final smooth- 


g up for a man who knew how to use 
file. To hold the posts while filing we 
sed the holder, Fig. 9, which was in turn 
eld in a vise. The cut is self-explanatory. 
lhe rockers under the tool we made of 
steel casting, like Fig. 10. We held this 
n a chuck and turned the outside to the 
equired diameter and then sliced it up 
vith a cutting-off tool just as the piston 
ings cut off. After that we sawed 
ip each ring into six or eight rockers and 
the top off and checkered them in 
he shaper 

The shoe under the tool post, Fig. 11, 


are 


faced 


a problem until we got the shop 


Aas quite 
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end 


weigh less than the regular square 
ones, but we were unable to get 
tory beds from the foundry that did weigh 
On the score of could 


see nothing to favor in the new style and 


satistac 


less. beauty wi 


there was no difference in the cost of ma 
chining or fitting up 

We also tried using one V and one 
flat way for both carriage and tailstock 


We found no gain in the planing and us 
ually a loss in scraping. With the four- 
V bed all that is is to plane 
the top of the pairs of V’s to the 
hight and then plane down to the correct 
angle and to gage, keeping the tops of the 
two V’s of equal width, then both V's 
are really of the same hight. With the 
single V and flat the planing be 
came more serious because a 
in the hight of the flat cants 
on the V to make it bear on the top of 


necessary 


same 


way 
error 


slight 


the bearing 








AC 


FIG. 1 
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ETA NGINE LATHE DESIGN 
ext ae té lake bar of wi vl 1rol ne side of the \ I 
irge enough to finish to the width an the other, see Fig. 12 There are twe 
hickness of the required shoe, and punch’ chances to get this thing wrong, one o1 
row of holes in it. We took it over t the bed and the other on th 1g 
blacksmith shop and flattened it dows We usually got both a trifle ff and the 
ind- then planed it up to siz Then the scraper had to do the rest 
nan on the heavy drill ran 3-lip chuck 
rill through each hole and then put a Tue Freep MECHANIS) 
ounterbore down to a fixed stop, which Che feed mechanism is another place 
: ' ’ 
onsisted in making the guide on the where we had to guess the second time 
ounterbore just long enough to touch the efore we got down to hard pat t 


drill table when the counterbore was deef 
enough All there was left to do was t 
it the bar up power hack saw 
[He Bep 

lhe lathe bed offered few chances for 
saving. Two things we tried and dis- 
arded, one was slanting ends with the 
egs set under. One would naturally 


think that these “boat shaped” beds would 


struck us at first that it would be cheaper 
to use a splined screw instead of sep 


arate rod and screw. We found that the 
cost of the feed rod and boxes just f 

material was pretty small, on the average 
being about 60 cents for an 18-inch lath 
We found that it took longer to spline 
a screw than it did a rod on account of 


the danger of catching on the thread and 
We that the cost of 


tearing out. found 


lng uy teed rod o1 lathe was equat 
to the cost of lining the split mut m the 
lathe apron to the worn ind we tourne 
that the ( 7 ly Ww every thread Oo! the 
lead screw that it would not cut 
the nut covered all the rest ol the ex 
pens Si istomers prefer the sey 
ul eve time on small lathe we 
I the eparate rod and screw 
(rx f the expensive things, as usuall 
made, 1s the thrust bearing for the lea 
cre Iexpansior nder varying temper 
tug AK it necessary that the thr 
1 both direction he taken at one bear 
Tre We could see om reason wh 1 
might 1 he take it the tail-end bearime 
1 er than « head end and thereby 
save the expel t welding i ollar of 
the rough bar. We, therefore, used the 
construction shown in Fig. 13, of collar 
of cast iron driven up against slight 
shoulder ind then a loose collar or Wa her 
with two thin chuck nuts The tight col 
lar should be taced nm pl ice atter be itis 
driven on The loose collar should either 
be very well made, a good fit and square 
on both faces, or else should be a thu 
washer and loose enough draw wy 
parallel ti the tight ct ll iT 
Kor feed mechanism we did warn! 
something that would give us more thai 
the reg it1o1 of} belt feeds, even 1f 
we wel t after talking points Che 
lution. while it 1s dome dutv on some 
Ire ! ( ] likely wit umiliar 
many ot \ r reader t was simpls 
put the ne that tally does 
tv on the f stud on the intermediate 
r imstea e tl ised,. look: 
ire as if we put tl intermediate gear 
th val] See Fig. 14 for th 
ss secti he two con Phe 
It is 1 IK ( U t W ¢ ! 
t W 
ce t eB ‘ 
I | I t I ‘ 
| | { the 
time \‘\ < tne Ne \ c 
fag { , Qn .. itl 
| 
I A il I 
‘ ‘ 
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The Ideal Piston Pin 


By Horace L, ARNOLD 


[he more common practice in 


pin form is to seat the piston pin in pis 


ton-boss holes bored accurately at right 

igles to the piston axis, and hold the 
2 

pin in the piston by screws at one or both 


ends, these pin-retaining screws passing 


through one wall of each piston boss com 
nonly, though a great many different 
forms of pin-holding screws have _ been 
ised, Upon this pin, fixed in the piston 
the connecting rod is hung. Common prac 
ice is to harden and grind the piston pin, 
which is sometimes made hollow clear 
through or part way through, and bush 


the top end of the connecting rod with 


hronze sleeve forced into the rodeye, the 


bushing being a close sliding fit on the 


hardened piston pin. Lubrication of the 
rod and pin joint is by a catch-basin or 
‘us in the top of the 
‘ye, the 


atching the oil mist which fills the crank 


connecting-rod top 
catch-basin or rod-end top cut 


box and the entire interior of the piston 


lhe construction so far described makes 
the rod rock on the pin fixed in the piston 
\nother 


the rodeye and leaves the two ends of the 


arrangement fixes the pin in 
pin projecting from the rod on each side, 
tree to turn in the piston hubs, which are 
sometimes bushed with bronze and are 
bushed at all, making the 


turn in 


sometimes not 
bored and 
Where the 


od rocks on the pin the top 


un ends plain holes 
eamed in the piston bosses 
rodeye, 
brass bushed, is made to give as long a 
bearing on the piston pin as can be safely 
had lt is the more common practice to 
nake the rod rock on the pin and hold the 
lardened and ground piston pin in the 
ston bosses with some form of screw 
Besides the piston-pin forms and the 
yn-holding screws specified a very con 
siderable number of other pin-forms and 
un-retentions are shown, almost every 
onceivable variation being employed 
[he piston-pin diameters as fixed by 
lifferent designers vary greatly, and taken 
ill through the 1909 piston and top rod 


nd practice 1s far from indicating agree- 


ment in the views of car-motor designers 
it large 

There seems to be very little trouble 
with the lubrication of the rod on the 
yn or of the pin ends in the piston bosses: 


] 


yrobably the splash-pool oil is thrown up 


n the piston cavity so that it strikes 
waist the underside of the piston head 
ind falls back into the catch-basins in the 
odeye or the piston bosses equally well, 


eaving the designer free to choose his own 
forms tor the pin and piston hubs and top 
“leye, so far as oiling is concerned 
lhe ideal piston pin is that which best 
ikes the piston work load, best transfers 
this work load to the connecting rod, is 
inmost reliable, that 1s te 


si fhe T 


Say, is least likely 


relative displacements by work, 
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is most durable, and, last of all, costs the 
least 

A hardened and ground tool-steel pin 
taking a forced in the rod- 
eye, ordinary practice, cannot be classed 
as a and the de- 
signer is pretty sure to save what he can 


bronze bush 


low-cost production, 
in weight and cost by reducing diameters 
as much as he dares. 

The fact is that in a 4-inch diameter 
piston the pin can be any diameter up to 
say 154 without taking up room needed 
for anything else, and with a sufficient 
bearing area a soft-steel pin working in 
the gray iron piston bosses will have as 


much endurance as a much smaller diam- 


Section in A-B, looking Down 
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know whether the Reo adopted and i 


using this large diameter, tubular, soft 
steel piston pin or not, at present 

Soft steel works well in gray iron bear 
ings, and a piece of stiff Shelby steel tub 
1000 of nominal diameter, 1 
Such a tubular steel pit 
truly 


ing, within 1 
a low-cost stock. 
can be very cheaply reduced to 
cylindrical form by grinding and can have 
the superfluous stock removed from thi 
inside to make the bore taper at each en 
at small cost. It does cost more to bor: 
and ream the longer piston bosses to 1% 
diameter than it would cost to bore and 
ream shorter piston bosses to say 74 diam 
little more 


eter, but only a very 























> Sat ~ 
en 
: ts; 
oi \ 
SS a < = 
| aS a 
oil i's 
eS eee, 
‘ LIL UUMYL UN, yy 
t ) oad 4a 7 
< B, > - re oi 
~ M4 ~ . 
~ = > 
\ re 1 ~ 
-_ , nal 
< 4 — < 4 - 
: t 
—— ' 
A + 
4 . f = 
f j t > — 60 & f 
k | ~ +0il Catcher> id f 
SSS SV SSS b t 
ams) eS E 
O oil q f 
re | i 
| | 
| f f 
; | 
SSAA, = PV Oongyay i f Ps f 
ny f 
t k k 
f f ; 
ft f 
f | f f 
f | ft 
> | f 
i f 
N f 
{ 2 SS a 
Sor Sy BST : 














SUGGESTION FOR 


eter hardened and ground pin working in 
a bronze bush 

Reo 
piston pin, 134 diameter of soft-steel tube, 
by R. E. Olds at the 
which had had a long tryout on 
the road, and was not a carefully finished 


lhe writer recalls being shown a 
himself, Lansing 
shops, 


job at first, as was plainly shown by the 
unequal rubbing marks on the pin surface 
This pin was in excellent condition, de- 
cidedly improved, in fact, by the work it 
had done. No information was given as 
to whether the piston bosses were bronze 
and the writer does not 


bushed or not, 


GAS-ENGINE 
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PISTON 


The ideal in the il- 
lustration given herewith is 13% diameter, 
Shelby steel tube, 1-inch hole, 3/16 walls, 
pin bore tapered by boring or reaming at 


outer 


piston pin shown 


each end to make the wall 1/16 at 
ends. It is not the 
here assert that a 13¢-inch diameter pin is 


writer's intention to 


best for a 4-inch diameter piston, but only 
to show that this ample diameter gives no 
inconvenience, and might readily be in- 
creased, though it is much greater than 
common practice. With a connecting-rod 
7 thick the pin ends can have 13% 


each 


body 


inches bearing length at end, 2% 
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iches total bearing length and 1% pin 
iameter; much more, probably, than is 
eeded to permit a film of lubricating oil 
separate the pin and piston-boss walls 
t time of the heaviest load and so in 
ire the longest life of a plain bearing 
The illustrations, two vertical sections 
nd a sectional plan of a 4-inch diameter 


iston, a 134 diameter piston pin and the * 


onstruction of the top end of the con 
ecting rod, split downward and pinched 
n the pin with the 5-inch pinching screw, 
>S, are all drawn to scale. The four 
ead braces go down to a bridge over the 
od end, which unites the inner ends of 
the piston hubs, so that the ribs and 
‘ridge together transfer the piston load 
lirectly to the piston pin seat and to the 
pin itself. The ribs taper upward from 
the bridge to the piston walls and so leave 
the oil catchers fully exposed to the oil 
mist. The oil catchers are very large, and 
the oil holes, 34x3/16, are not in the top 
middle of the pin bosses, but have their 
side lines 30 and 45 degrees from the 
center, thus leaving solid metal all the 
way on top of the pin seat where the load 
is transferred to the pin. The oil holes 
are very large and are cored through to 
the pin-seat core, as the oil holes are not 
large enough to interfere with etther bor- 
ing or reaming of the pin seats 

The parts are broken away in the ver- 
tical cross-section of the piston so as to 
show the oil-catcher construction. 

It will be noted that the piston machin- 
ing is most simple, and that the piston pin 
is certain to be flooded with oil, while the 
rod-end construction is easy. 

The pin-retaining screw 
deep, 5/16 screw, 30 threads per inch, per- 


groove, 1/16 


ready assembling and disas- 
The solid rod body is split be- 


mits very 
sembling. 
low the top rodeye with no loss of rod 
strength and the % screw, fine thread, 
pinches the rodeye on the pin securely, 
and if the screw is a close fit in its tapped 
seat in the rod body there is no prob 
ability whatever that the screw will shake 
loose as it is turned down hard on its 
head flange. This construction saves all 
hand fitting on the 
forced fits, while the assembling is easy 
because the one 


piston and avoids 
and infallibly correct 
thing that the ordinary workman 
fails to do is to turn a screw down as 


never 
hard as possible. The one retaining screw 
is readily reached with a flat wrench or 
with. a shanked box wrench through a 
hole bored to pass the wrench in the pis- 
ton wall, which would do no harm even if 
the lubrication were by an oil groove in 
the cylinder 

The writer claims little originality for 


this piston pin The pin_ retention 
in' the rod end by the pin groove 
and split-rod body and pinching screw 


below the rodeye, and the tapering of th 
pin bore at the ends are original, but may 
have been shown before. The piston it- 
self has a head 3/16 thick and is other- 


wise '% thick everywhere; % is ample for 
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the pin-boss wall thickness, and may be 
thought too much for some parts of the 
piston wall by some designers. The in- 
ternal bracing of the piston head may be 
of greater depth than is needful, but as 
before said, the principal object of this 
story is to show that a very large diam- 
eter, soft-steel piston pin can be placed 
without any inconvenience whatever, and 
that fixing the piston pin in the rod end 
is much less costly and more convenient 
and better in every way than fixing the 
pin in the piston bosses 





A Homemade Semi-balance 


Valve 


By R. A. ANDERSON 

We had a large water drum with a 6 
inch discharge pipe and it was important 
that this drum should not fill beyond a 
certain point; so the valve had to be fairly 
sensitive and also automatic. Being quite 
a distance from the supply houses, we de- 
cided to make a semi-balance valve and 
thus save time and money, and Fig. 1 
shows the results. 

The cast-iron body is shown at B, with 
the brass float A. This float has a stem 


= ae = —=as 























A HOMEMADE VALVE 


C working in a slot, in a strip of iron, 
to center the valve. To relieve the pres- 
sure on the float, caused by the weight of 
the water, a sheet-tin tube water joint 
was soldered on, and at the top of this 
was soldered the air float. The line cut 
shows how it operates, and it answered 
the purpose as well as an expensive bal 
anced valve would do aside from the time 
saved. 





According to the Nautical Gazette, leaky 
gasolene tanks can be temporarily repaired 
by the use of common yellow soap. 
lene will not affect soap and if the latter 
merely is pressed into a leak the opening 
will effectually be stopped up. In the 
absence of shellac, soap is an excellent 


(aso 


article to use in making up gasolene-pipe 
joints. 
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Echoes from the Oil Country- 
Improvements Not Always 


Appreciated 


By W. Ospornit 


—— 


[he job was not a nice one but the man 
who came along with it was one who 
talked in a pleasing way. He had come a 
long way, more than twenty miles, across 
the country to reach this shop because 
he had heard that good work was done, 
that special efforts wer: put forth when a 
mam was in a hurry and that a fair price 


was charged, besides he had a job that he 
must take back with him 

Chis job proved to be the cylinder of a 
sawmill engine. It had been 12x16 inches 
originally, which was a long time ago, 
but had worn and been rebored until it 
was about 12% inches diameter and in 
need of reboring, but the place where it 
most needed repairs was in the steam 
chest 

[he valve seat was worn down so that 
the ports had lengthened out and finally 
got down beyond anything provided in the 
original plans of the desinger. The valve 
was a single D-valve moved by a fixed 
eccentric. The steam distribution must 
have been very bad even with things in 
good shape 

After 
cided to make a false valve seat and new 


valve, and to rebore 


looking things over it was dé 


the cylinder and put 
in a bull ring with two snap rings. 

The valve part of the job was put into 
the hands of a young man who had lately 
been working for a man who built engines 


and he found that he could push the ports 
in the false seat together so as to get bet 
Unless he did this 


get lap enough on the valve, 


ter steam distribution. 
he could not 
as the steam chest was too short to allow 
a long valve to travel without hitting. As 
nearly as could be told from the old parts 
the valve had about the 
that it had outside, 


same lap inside 
and that was the usual 
practice 

Many of these ol 


1 timers seemed to 
have been patterned after 


locomotive 
practice and it was very gratifying for a 
sawmill fireman (incidentally he was en 


} 


gineer, too) to be able to boast that his en 


gine had an exhaust like a locomotive. In 
the more modern engine shops this had 
been changed until the exhaust side of the 
valve had very little lap 

This job had been brought to the shop 
shortly after seven o'clock in the morn 
ing. While a cut was being run through 
the cvlinder a sketch was made and given 
to the patternmaker. That evening a valve 
and seat were cast in the foundry he 
next day they were fitted and the seat s« 
cured to its place in the steam chest with 
brass screws \fter fastening a cut was 
taken 
had been done but according to good prac 


tice the valve and seat should be scraped 


over it The balance of the iob 
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ad the \y ie nial Neg ‘ I 
\ ( ke n tt t ( ; 
‘ h v 
‘ ening of the cond d ( vine 
job had hi tanding at 
i it would Il nig ) 
{ the ill il \ l \ | 
All mechar »W t W a 
T\ iSV to s« \\ \ } ( i Ww 
yuitts Ne gin ect 1 
what was neede¢ e needed inge in 
alve etting t Cel X plaice nd 
eemed t he nderst «el It had x 
jaincd that it would be 1eces \ 
vatch things tor few day Ter s¢ he 
ive scraping had not been as well re 
is it would have been with mor tim 
ivailable Everything seemed 
ierstood and away went the ma 
In such a rush had this yob been dor 
ind im such a hurry was he to get away 
t the earliest possible moment that he did 
not stop to have the cost figured up but 
lirected that the bill he mailed to him. I 
imounted to $23.84 About two weeks 


ifter this a letter was received. I[t calmly 


forth that the job 


to make 
Nothing 


necessary to tile 


ind judiciously. set 


fone had beer One even saw 


nil mechanics blust 
whd It had 
hull ring before the 
the 


had been 


been the 


piston would go into 
valve Was even 


thy 


HES 
whol 


he cylinder and vet 


and making eccentric rod 


Evidently th 


sroaning 
planning of 


With things 


hiver 


hat job had been crroneous 


n the good old tashtoned way that en 
‘ine had run for more years than it had 
un days since the change Llowever, 
fecling that he was somewhat to blam« 


for not knowing better than to take an 
mportant job to a shop where they were 
“incompetent, he would pay one-half of 
he hill ind there tiny More except itter i 
iw suit 

lhis” letter me in the morning mail 
ind riter reading t the whel ft the 
hop handed it to the young man who had 
ecn m hares rt thre job ind who had 
lone most of the work on the planning 
iid {ting h ily ul talse seat 
{ likely that the owner with his vears 
f experience knew somewhat nearly the 
facts after idine the letter but the 
OunY tha } it LAC ilu nad 
»say he w \ putting it muiidts 

Vithe \ na des hack ‘ 


| reakfast 
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“What this 
in surprise. 

“It means that | am going to see that 
is the last thing I ever do,” was 


does mean?” asked 


wher 


job, if 
the reply 
he tried to explain that it 
would not be necessary to take any such 
amount at issue would not 


whel 


iction, that the 


ustify it 


“This is my affair now. I am going at 
y own expense and on my own time and 
if you don’t want me to work for you 
when | get back you don’t have to have 
me, but | am going and that is all there is 

Seeing his determination the owner told 
im where he would find the store which 

is m »wned and where he could find 
the location of the mill, even if he did not 
nd the writer of the letter 

larly in the afternoon the young man 
NaS store listening to the talk. of 
the millowner. He said very little except 


inquiring the way to the mill. A boy who 


vorked in the store was sent with him to 

w him the way his boy explained 
what man his master was to make 
hing ind how he was putting the 
nill on a paying basis and making the 


lo a good day's work, ete. 
At the mill it that the en 
rine Was not in It was cer 


was found 


2 OKC rd shape 


tainly working hard and making hard 
work of it. To help out the bolts a piece 
f timber was wedged from the steam 
chest cover to a beam and another one 
trom the cylinder head to another beam. 
Even with that help both joints were 
eaking lhe steam gage on the boiler 
showed 1o0 pounds and the throttle was 
wide open. ‘To furnish lubrication for the 
vlinder there was an old-style tallow cup 
that would hold about 4 ounces. It was 


tapped into the side of the governor body 
lhe fireman explained that it was put 


there so that it could be filled. There was 
i valve made to be closed when the lu- 
bricator was being filled but this valve 
leaked so that it was necessary to close 
the throttle valve and shut the engine 


to fill it. The worst sin that a 
man could commit around that mill was to 
He also ex- 


down 


stop it even for a minute 
plained that the cylinder had arrived in 
the night and had been put on without 
ny lining up. It had been found that it 
did not line with the crosshead and the 
piston bull ring had been filed so that 
things ould be gotten together. The 
valve should have been filed to let the 
stem down a little farther, but instead of 
hat it had heen sprung enough to connect 
up. The eecentric had been rolled around 
that the steam was admitted at the 
ight tim It had taken until morning 
get it going and it was allowed to run 


long without any load until the fireman 


helping him had gotten 


ind the men 


It then had been put to work 


sulline the mill and had run twelve hours 
day until the Sunday following. On 
heing examined the cylinder had been 


the 
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found somewhat cut and the valve and 
seat quite badly cut. The fireman could 
do very little except report their condi 
tion, and the letter resulted 


Getting back to the store the young maw 
expressed himself in 
The 
the matter by referring to the practice on 
a little 


very plain terms 


millowner defended his position in 


that 
[he master mechanic of this road was a 


narrow-gage road ran near 
friend of his and had posted him on all 
that was good practice and was willing te 
into court in his behalf, ete 

Rather than make the 
bill was paid but so strong was this man’s 
faith 
that 


have 


Oo 
20 


have or troubl. 
in his friend, the master 
he that all 


been the 


mechanic 


believed trouble would 


saved if job had been 


planned and done by him, and so 


faith of ihe 


strong 


was the master mechanic tn 
his own judgment that he 


He 


ind seat, for he 


was persuaded 


to remodel the job made a 


tern for a 


new 
felt 


pat 


valve sure 


that the starting of the trouble was in th 


design which could not be good as it dif 


tered from his locomotives and the ex 
haust came out easy instead of barking 
lo get the castings needed the patterns 
were brought to the foundry which had 
done the original job. The young man 
grinned when he looked them over and 
he grinned some ‘nore when he heard the 
confident boast of the master mechani 


slick he 


He had seen that mill under regula opet 


as to how was going to fix things 


conditions while the 
had Several 


and seats were cast and finally a 


ating master me 


chanic not sets of valves 


t reques! 

was made to cast a set from the patterns 

which the shop had made and put in 
“The fireman explained the mas 


the 


—., 
“that 
it was easier keeping up steam with that 


ter mechanic in giving order, 


set than with any of the others, and I am 
to then | 
matter.” 


going put them in and am 
through with the whok 

“Have you been able to get a fair price 
out of that man for your work?” 

The question did not seem to be a wel 
come one and he hesitated for a moment 
and then said, “I'll just tell you the truth 
of the matter. | 
I could 
asked 


chined 


was so blamed sure that 
that I 
vet I 


fix him up have never 
for a 
the 
and put them in nights and Sundays, and 
Now | 
am going to make the job as near like you 
folks had it 
and if he 


me again I will lx 


him cent have ma 


up castings at night myself 


[ have paid you for the castings 


as I ean and then let it alone 


will never mention his mill to 


satisfied to never men 


tion mv work to him’ 





The following reference to the constru 


of a the re 


taken 


reads 


locomotive is worthy 


th 


publication in 


tion 
present day. It 1s 
1826, 


engimes 


porters of 
from a ind 
“The | 
thick 


high-pressur 


made oft 
thy 


COMOTIV' are 


sheet iron. and are obviously of 


kind 
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and Some Features of the Premier 
-~ Shops 
nd 
Nata Che building of automobiles is fast. be 
ms coming a manufacturing proposition, s 
in that there is a greater uniformity in the 
on machines and methods used than was the 
“ar case a-few years ago. At the plant of the 
sa Premier Motor Manufacturing Company 
ill in Indianapolis, Ind., we find’ in most cases 
te the employment of good machine-shop 
methods with a few special tools designed 
th to meet requirements not covered by the 
N's regular tool equipment 
1 They are one of the few builders of 
ld automobiles who are using cast-iron crank 
en cases, maintaining that they are enougl 
ng stiffer than the aluminum to warrant the 
in extra> weight, which is not as great as 
ed might be supposed, owing to the thinner 
it walls which can be used 
ir In Fig. 1 is seen the fixture and the 
hi method used in boring these crank cases 
if under an upright drill The fixture is set 
x m the base of the drill, holding the crank 
v case in a vertical position and driving the 
as boring bars in their proper places 
id 
- GRINDING THE VALVES 
I 
a lhe grinding of valves by hand is not 
i only slow, but also very tiresome to the 
. operator, and in this case an old drill press 
has been converted into an automatic FIG 1. FACING AND BORING CAM SHAFI ma) We ee Se 
HOLES MADE FROM AN OLD DRILI 


valve-grinding machine, as shown. The 
s cylinders are held on the fixture on the 


drill-press table and the spindle driven by nate portions of the friction surface of cars are made independently and pinned 


the friction disks mounted on the hori- each disk cut away [he automatic lift- into place on the cam shaft hese are 

zontal shaft. The spindle is spring-sup- ing device is shown on the side of the finished by grinding with an ingenious at 

ported and arranged to automatically lift arm which supports the spindle quill. tachment to a Norton grinding machine 
t the valve from its seat, between reversals, This machine does very efficient work by which a master cam insures grinding 
t the grinding spindle being driven first one and does it very rapidly and at a low cost. in relation to the grinding wheel so as to 
, way and then the other by having alter Ihe valve cams used on the Premier produce an exact duplication on every 
i 
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all surfacing work 1s done 


Nearly 


by milling as is usu: 


cam 
automobil 


and Fig. 3 shows a job of this kind being 


done on a large Garvin milling machi 


The milling cutter is of a somewhat un 


usual type consisting of a he y spoked 
cast-iron wheel with the arms dished to 
one side, a can be seen, and the cuite: 

inserted in the rim where thev are held 
by set screws The cutter shown is 1 
inches in diameter, and this form has beer 
found particularly useful in work of this 


kind 


In assemblinzs the power plant 
automobile it is usually necessary to ¢ 
at all parts of the mechanism, and it hi 
comes quite a problem to know how t 
hold them during this operation. In th 
assembling stand, or other devices usual 
found, it is difficult to get at the botto: 


ind, where the whole 
cradle the 


be in the wav of the work 


of the crank case, 


engine Is set ina Supports are 


very apt to 


man’s feet and legs 


ASSEMBLING STAN 


\ Nove! 


Phe assembling stand, shown 
seems to embody more good features that 
have seen, and consists of the tw: 


any w¢ 


uprights which are made of heavy piping 
screwed into a large base or flange, and 


trunnion and the 


side of 


having a 
flat bars, 
I he s¢ ar at 


top carrying a 


shown on each the crank 


case same angle n 








G. 5. MOTOR 


both cases so the flat bars will alw 
parallel to ea ther, and these bars 
gether with the trunni ire simply bolte: 
to the sides f the rank case and tl 
whole thing is mounted on the uprig 
shown. In this position the crank case ca 


be placed horizontally while th 
being 
be swung at 
at the 


are put int 


anv angek 


pump, cam-shatt gears, or the | 


shops, 
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tom of the crank case with equal readi 


ness [he index plate on the right trun 
nion, together with the pin in the upright 
allows the whole thing to be held in any 


position desired [his is an extremely 
simple device as well as being very 
ettecti 
\ portion of the motor-testing room 1s 
shown in Fig. 5, each engine being 
inted in testing block in about the 
usual way, the exhausts all being connected 








Fie I 5-HORSEPOWER MOTOR AT 1000 


REVOLUTIONS PER MINUTE DRIVING 


THROUGH “WHITTLE BELT” 





TESTING 


ommon outl 


t above and the port 


crane at the back showing how easily 
hey can be h: ndle d wl en prope r ippli 


nees are at hand 


nished by grinding in a 


Heald evlindet grinding machine, while 
e pistons finished in the same Nor 

t grinder that grinds the cams bv the 
d of the special attachment mentioned 


r Bw. < 
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An English Belt Drive 


By FranK C. PERKINS 


illustrations of an 


of interest in view 


The 
English belt drive are 
of the extraordinary curves taken by the 
slack side of the belt when running. Thx 
helt is a Whittle leather link of 7¢ inch as 
e municipal electric station at 


accompanying 














FIG. 2. SHOWING SLACKNESS OF STOPPED BELT 


Warrington, England The illustration, 


Fig. 1, shows a five-horsepower motor 
operating at a speed of 1000 revolutions 
per minute, driving through a Whittle 
leather link belt showing the belt running, 
the direction of rotation being clockwis« 
diameter and 
belt 
showing 


Che 


rest, 


The pulley is 12 inches in 


the groove where the runs 


has a comparatively dull surface, 


pulley 


that friction and slip are very small 
shows the belt at 
the 
has 


illustration, lig. 2, 
giving an idea of slackness; it 1s 
stated that the belt for 
four years without being touched in any 


been in use 


way. The photos for these illustrations 
were supplied by F. V. L. Mathias, 
horough electrical and tramway engineer 
for the electricity department of the 


county borough of Warrington, England 


While the daily papers are dilating on 
with divided 
axles under of the 
Western roads, they seem to have entirely 
overlooked the fact that exactly the same 
the 
of loose and that 
this has been tried and abandoned several 


the successful experiments 


ars on one 


railroad c 


results can be accomplished by use 


wheels on the car axle, 


times. It is used almost exclusively on 


mine cars and on _ industrial railways 


where the curves 
rail friction due to the outer wheel travel 


are very sharp and the 


farther than the inner. is a consider- 


ing 
able item [his construction has never 
found favor on standard railwavs. but it 


is certainly to be preferred to almost any 
of a 


Imagined 


scheme divided axle which can be 








ira 


«He 
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Practical 


Letters 


AMERICAN MACHINIST 


from Our 


eaders 


A Round Table Discussing Details of Modern Machine- 


shop and Drawing-office Methods, Practice and Economy 





WE PAY FOR USEFUL 


Model vs. Sketch 


factory recently | 


While at a 


1oticed the superintendent carrying in his 


certain 


and a peculiarly 
vidently formed with a band saw from a 
lock. Wondering what this piece of pin 
ould be for I bump of 
uriosity by asking 

“That,” said the superintendent, “is a 


You 


satisfied my 


lrawing for my forge department 
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«< C . 
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b_ | c— D > 
' 
= | 
ae a 
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FIG. I DIE HOLDER SIZES 


ee it is this way. I sometimes want forg 


ngs made of irregular shapes, and my 


men can so much more readily understand 


required to be made and 


what is wanted if 1 cut a rough model 
ither than make a sketch.” 

The scheme is one that can be used in 
any instances, for often mechanics are 
a rough sketch 


at all, 


ot quick to comprehend 
f indeed some of them can do so 
Ithough they are competent men in their 
ine. When a band saw and a few other 
voodworking tools almost always found in 
arge shops, are available, it is only a short 
b to cut out a model for many things 


with something 


shaped piece of wood, 


tangible to work from the desired end is 


usually more quickly attained by the me- 
chanic 
Detroit, Micl | a oe 





Press Tool Standards 


durable, 
punch and die outfit which for small work 


Fig. 1 shows a simple, yet 


can be easily changed from one job to an 


other without changing the 


holders pro 








IDEAS 


[he punches are secured in their respec- 


tive holders by square head set screws 
The di ire forced into their holders, 

screwed to the bolster plate and the tops 

of the dies are ground in a surface grinder 


that the metal will feed over them eas 


ily. In like manner, the blanking punches 
are ground, while the drawing punches 
may be left as they are without grinding 

Fig. 2 is a set of tools which may b 


large to be done wit! 


the tools shown in Fig. 1 These tools can 
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viding the diameters of the blanks are the be used f utting and drawing, drawing 
same or nearly the same [he holder a@ or drawing and redrawing The die 
is a drop forging Che distances between holder a is of cast iror hed as indi 
the centers of the screw holes and the cated: is the first die of tool steel 
die are made to a standard jig. The die hardened and ground in which is cut the 
b 1s of tool steel hardened and ground, shape of the blank, or the diameter of the 
the taper of the dies and holders being 3. drawn shell. These dies have a 15-degree 
degrees. The drawing punch d is of tool taper ona side. For cutting and drawing, 


steel hardened and ground, and e, which 


is the blanking punch, of tool steel, is also 


hardened and ground on the diameter x. 


r drawing, these dies bottom on steel 


ring d which may or mav not be case 


hardened. For redrawing, another ring of 








the Sallie dim Nnslonis as this pric CXC ept Computing Change Gear Ratios suming lead 


for the bore, is used, and the redrawing is 
“floating” die 1/32 incl 


mialler in diameter than the bor 


done with a 
of the 


ring, and 1/64 inch lower than the ring 


redrawing di 


ihe reason for having thi 
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When the Required Lead is 
Odd, or Expressed in 


Decimal Terms 




















iting die is that, should there be any 
liscrepancv between the centers of the ‘ rrdinarv method of converging 
two dies, the drawing punch will locate ctions, used to change a decimal int 
| lower le so that it will ve ft come ratio between two whole numbe rs is not 
ght anyway satisfactory, because it is difficult to re 
\ is shown the die ring or retaining member and does not supply a sufficient 
f tool steel, the taper at e inside number of approximate ratios from whicl 
ing 15 degre na side to suit the tap i choice may be made that will not require 
he di The thread these ngs special change gears 
ind in the die beds in all s 1s » per It is probably best to compute the rati 
nel fou rill is shown, between the required lead and unity 
H 
‘ _) 
<E > 
N ; 
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FIG. 3. DIE BLOCK SIZES 
to allow tightening. The dies when new pressing this ratio as a_ fraction, and 


project from %& to 3/16 inch above the 
bed and retaining ring to allow them to 
be ground 

It will be seen that many sizes of shells 
can be blanked or drawn in the same bed 


1 


without removing the bed from the press, 


as all rings and dies are made to a stand 
ard FAv« 

iv 3 Is a poppel b cl I ist 11 tl 
taper of the dies used is 5 degrees on 
i side, and they are held in place by four 

i] steel set screws witl tine ends reduced 
and hardened. Such beds are used mostly 
for the redrawing of shells and not f 


} 


yt inking 


Bridgeport Con \l _ \\ R H 


then multiplying the numerator by the 


number of turns per inch of lead screw 
[he numerator is the driver. 

Required a screw with a lead of 0.7854 
inch. Select two fractions, of small terms, 
below — the 


one above, one value sought 


In this case we will use % and 4 Add 
fractions, 


similar terms of these two 


a+ 4 , 
= T vives 7/9, equal to 0.778, 

4v 5 

which is too small \dding the terms of 

the larger fractio1 7+ 4 rivinys TI/I4 

9+ 5 
which equals 0.7857 This is well within 
ilmost ny le sired limit rf iccuracy As 
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screw is four turns per inct 

then 

iz...» 
14 | 


f the change gears, a resu 


\ 
~ the ratio 
possible with any set of gears 

Let us take a metric lead, for exampk 
; millimeters which equals 0.11811 incl 
In this example we will select 1I/1o an 


¢ for our first fractions 


As before shown, 
Itz, 
io+s *™ 
vhi quals 1/9 or O.III This is to 


small, so we add any numbers which wil 
vive the desired ratio between the numer 
itor and denominator to nearest equal th 
lesired decimal of 0.11811 


ntinuimng, 


I I 
= Cm =— © 1170 
) ‘' 
I 4 
7 s _ 
his is too large, so we add a smallec 
fraction, 1/10, 
>? § 
= “” = O.115 
25 + IO 
+ == js =o.1!1 
5 I 
= = O.1176 
$3 +8 
6 + I > 
2 = 0.115600 
51 +e 


llere we have gone too far and add a 
smaller fraction, as 2/17, and the third 


trial gives us the result as nearly as de 





sired 

7 2 

Se «eg = 0.1154 
‘QO Ff 17 
q 2 

= +i = 0.11826 
76 17 
ti + 2 

= rt = O.11815 
93 17 


which we will accept, as it is very nearly 
‘orrect, and any standard set of chang: 
vears will give this ratio. Assuming a 
lead screw of four turns per inch, the ratio 
becomes 52/110. If the lathe has no gear 
with T10 teeth, we can compound as fol 
lows: 52 teeth on spindle, into 60 teeth 
m steel, 24 teeth on stud into 44 on screw 
‘ J W. McConneti 


Washington, D. C 





Knife Edge ‘Straight Edge Made 
from Old Razor 


some years ago I made a knite edz: 
straight-edge from a razor about 20 year; 
Id, and find it to be a very good tool 
[he steel is very hard, well seasoned 
It does not “nick” and “warp 


is unseason d straight edges do 


ind tough 


It is conveniently held by the handk 
when in use and distortion, due to the 
eat of the hand, ts prevented Moreover 
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inct the handle effectively protects the edg l For measuring the diameter of the vas secured on the small end \, in |ig 
from injury body the screw is slipped into the taper 3, and the top A was turned to the draw 
Brooklyn, N. \ F. J. B slot, as shown at G (or the instrument ing dimensions by the ordinary slide rest 
| is placed over the drawing), to get the lhe end B was next operated on, then th 
_ fractional size 1/16 to inch, or the nu metal removed on the inside of the head 
‘ . +h , dt — ot of . 
Triangle fos Laying Out Flat merical nape O , 0, ™ . its é cimal , , | - : , | Da ‘ " . , eh _ 
. ; quivalet ind the nearest larger body rned to about 0.005 incl ver si 


ipl . ; ; 
nc Head Screws lrill si Section lining at two different 1 distance of about inch up, exact 
CT 





iad eles in separat pieces is represented how! he bevel seating was the 
al 
P it / ) mp ( I a 
simplify work, save time, and ) 
: , \t ) nat I ifferent I 
porate in one instrument all the requires | 
ee : with penci | forging neon 
formation, angles, etc., pertaining t paced section g, WI penctl | 
} ; + ’ : ] 7 ty rr ' 1 | 
1 ] rianwic 1 nNetal ri ecure ) 
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; he . Lathes Reduce Costs 
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viders to size ot scale, only to find Figs ' ' } inn : 
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AN A OMOBILI 
RIANGLE FOR LAYING OUT FLAT-HEAD SCREWS 





i ENGINI ALVI 
ies 
os too smal but with this instrument a mobile engin It is of a common type, nished by grinding By this method it 
] draftsman or toolmaker can lay the tri ind well known to most readers of the took a skilled man well over two hours t 
tt angle over the work and determine at a AMekrIcCAN MACHINIST: yet its evolution of turn one, the labor cost alone ran well up 
a glance the diameter and length and manufacture is interesting. They are now to another 6o cent : aaiee talk Cini 
whether the countersink will cut out on made in large quentities and th drop for this iot al iia a Mite akaae aia 
the sides, or not, before any work has been = stamp has played very important part ntil a specialist nomad to om 
dong It also has the advantage of ad in their manufacture; in fact, in no othe: ne day and offered the tinished pr 
mitting one to measure screws in the’ branch of the engineering trade has the luct, delivered at gure just under 6 
ham that are carried in stock and which drop stamp figured so conspicuously as it ents ear for quantith ruarantees 
le the draftsman wishes to use on the job, the rapid growth of the now firmly est cs Pe ee ae " lg EA 
without picking up calipers, micrometers, lished automobile industry napeetl We did n , a trips 
r scale to see if they will answer th Referring to the illustrations: Fig a li ie a te roma 
purpose shows th finished valve machined ill ‘ mpl Ve gay 1 rial rae in¢ 
[he application of the device for draw over, and made out of 3 per cent. nick vere quit tistied wi the result I 
ie the proper angles of screw heads and steel. In the earlier days of the automo nti we mvestigated the matter 
uuntersinks 1s shown at 4 and B, and ile industry we used to buv these valves ay eee ata itt cl 
a for drawing im the threads at ( ind D from a firm of steel manufacturers. forged epee WY sci al , cid a ; 
ising the 4-degree angle, which is approx is shown at Fig ’ ad. at a orice of \\ asee lias 
ately correct for any diameter with co pproximately 60 ts each. delivered ' | ' es eee 
< esponding — pitch For measuring the ir works After being inspected { ol Tre Pat SOS (rahe oo 
‘ pitch of threads, length of heads and total soundness the forging vere passed o1 a ‘ ’ a yr 


enet! tf screw, the screw 1s placed t { neime latl | tered rr ed lars rd We took the 
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ings to a hollow-spindle capstan lathe, 
and gripped the shank H/ in the collet 


chuck, and ran a hollow box mill up the 


spigot end /, which is about 1 inch long. 


This operation does not take many sec- 
onds. We then turned the part J with 
the cross slide, and also the top K, to 


diameter. That finished the first operation 
We next gripped the spigot ] in the collet 
chuck again, and beveled the outside end 
of the shank with an ending-up box tool, 
and then roughed the shank with a box 


turning tool, afterward finishing within 
0.005 inch of finished size with a similar 
tool. We next brought a steady bush into 
position onto H and finished the inside of 
the head L and radius N, with the cut-off 
slide, there being very little metal to re- 
move on these drop forgings. At the 
same time L was faced we put on a very 
small bevel M for the seating; the spindle 
was then ended off to length 


tered with a Slocomb drill in the capstan, 


and cen 
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of profit remains, due to improved meth- 
ods of and using drop 
stampings and capstan lathes. 

R. CRroyYSDALE. 


manufacture, 


London, England 


Facing Castings in the Lathe 





Ihe sketches show four different cast- 
ings which required facing on the ends, 
and also show the method of doing the 
A and B are respec- 
tively base of an electric- 
light pole, the ends E and F being bolted 


The castings C and D are fora 


work. The castings 


sub-base and 
together. 
special hydrant 

shows the lathe rigged up for 
facing casting 4, the only change required 
to face casting B being to insert the pins 


Fig. 1 


I in support No. 2 and use block K. Fig 
2 shows the arrangement of the féed- 
2 | 
F fl 
4 _| 
Lf 
= Casting B 
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as also was the spigot /, before it was 
removed from the first operation. 
The valves were now taken to the 


grinding department, and ground in the 
centers, to size on the stem H and also on 
the seating M. They were next brought 
back to the capstan lathe, and the head K 
in Fig. 4, gripped in a spring collet, bored 
out to be a good fit, as shown in Fig. 5 
th 
the small bore 


stem being about 0.002 inch slack, in 
This keeps the valve very 


rigid and prevents any possibility of 
springing it while the spigot J is being 
parted off with the cross slide his 
completes the valve, as far as turning 


goes, 
By the methods here described we 


can 


now finish a valve complete at less cost 
than we could formerly by hand forging 
This is indeed a typical drop-stamping job 
and the selling price of the finished pro- 
duct is considerably less than half we ori- 


ginally charged, and still a good margin 


pport No. 1 Support No. 2 
FIG, 3 
FACING CASTINGS IN THE LATHE 
screw strike on the front side of the lathe, 
a similar one being used on the far side. 
S may be moved so as to reverse the 


feed or set out of mesh. Fig. 3 shows a 


plan of the tool-feed fixture. Fig. 1 is a 
sectional elevation on the line ab The 
star wheel as shown in Fig. 3 is drilled 


and tapped so that the pins may be placed 
in different positions, so as to give %, 1/6 
or % of a revolution of the feed screw at 
each strike. It be noticed that the 
feed (eight inch) is 
always in tension whether feeding in or 
also that the holding the star 
wheel in place has a small pin through it 
when a 


will 


screw threads per 


out; nut 


to keep it from unscrewing 
crank handle is used on the nut'to operate 
the screw 
should be stated that the reason 
having both supports similar, that is like 
No. 2, is that the space L on casting B 
is less than / on support No, 2 

For facing D, support No. 1 is removed 


Referring again to Fig. 1 it 
for not 
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from the lathe carriage and a support sim- 
ilar to No. 2 substituted, with new pins /, 
The set screws 
refine- 


both supports being used. 
were found to be an unnecessary 
ment. 

For facing casting C the large angle 
plate, Fig. 4, is placed on the lathe car- 
riage in the position shown. The method 
of holding the casting will be clearly un- 
derstood by referring to Fig. 4, noting 
that the two small angle plates X and Y 
have projections which fit into the cast- 
ing at N and M. The only office of the 
plate Z is to support the casting until the 
U-bolt O is tightened which pulls the 
casting clear off the plate. The carriage 
is held in position by hook bolts P, Fig. 
I, at the front and rear of the lathe. The 
depth of cut or longitudinal feed is ob- 
tained by turning the gear on the feed rod 
by hand. 

It is worth noting that castings A 
B had their ends cast in ring cores which 


and 


—4 




















Casting D 











FIG. § 
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also left the core for the bolt holes This 
left the ends clean and without fins; the 
ends were pickled and brushed. Before the 
two and three cuts 


end was used 


were required, while by this means only 


The cut was about % 


core 


one was required 
inch deep. 

Castings C and D presented another 
problem, that is the preventing of the 
bolts which held them, from turning out 
of place when tightened. This was finally 
overcome by making a band in halves, the 
diameter of the flanges and wide enough 
to cover both flanges and also the heads 
of the bolts which square. After 
using this rig I ,found a lot of ways in 
which it cOuld be improved, such as using 
a large set screw in the upper half of the 
support ring, and I would have liked to do 
away with the hook bolts P which are 
barbarous but effective. 

HERMAN JONSON. 


were 


New York City. 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 


Minds Look upon Various Subjects Opened up in Previous Numbers 
i ) | | 





WE 


Riveting Device for Typewriter 
Ribbon Spools 


On page 937, Part 1 of Vol. 32, appear 
sketches of tools for riveting typewriter 
spools, by George Lake. The sketches here 
with are to show another method of doing 
the same job, with this difference ; with the 
tools shown by George Lake, four blows 
of the press are required, while with th 
ones shown here, one blow only is needed 
With the tools shown here a rivet is prop 
erly formed, that is, the teats, which pro 
tude through the blanks that form the 
sides of the spool, are thickened up to 


fill the hole and the surplus metal is 


PAY 


FOR 


In positior C is drilled to take the 
four small punches, which are a_ force 
ht, and are disposed in the = same 


positions as the teats on the spool 
B is drilled and tapped for two screws, 
about which the levers GG are pivoted, 
central with the four holes through which 
the small punches work. B is also drilled 
for the locating pe H 

In the punch part to the right, J is 
punch holder; J the presser; K the inter 
nal punch holder. In this part K is held 
to 1 by two fillister-head screws, and is 


uso drilled for the four punches, which 


are a force fit. J is a sliding fit on J, and 
is provided with four holes, through 


slot 


which the punches work, and also a 





























TOOL FOR RIVETING 


headed over, much the same as it would 
be if riveted by hand. In the tools shown 
by George Lake, the teats are first de 
flected, and then clinched, thus requiring 
two separate blows on each side of the 
spool. 

The lower portion 4 of the tool is a 
bolster of gray iron, machined top and 
bottom. It is recessed on top for the part 
B, which is of machinery steel, finished 
which 


all over. It is also recessed for C 


is a force fit. On the lower side of A is 
shown the upper portion of rubber buffer 
D, and also a disk of machine steel / 
which transmits the pressure of D to B 
by means of the pins F F. These are of 
drill rod cut to exactly similar lengths 
1 is also drilled and counterbored for 


two fillister-head screws, which hold B 





TYPEWRITER TOOLS 


hole on the opposite sides for the peg L 
which keeps J from being pushed off / by 
the spring, and also serves to keep it in 
proper relation with the punches 

In operating this riveter, the spools, 
which are assembled by hand, are placed 
on the locating peg H/, and the levers 
GG are closed on the spool. The peg, 
shown at the front of the bolster, helps to 
locate the levers and prevents the operator 
straining the work to one side or the 
other; so that the alinement of the spool 
is preserved, and the punch part, de 
scending, does its work in the proper 
place 

To set the tools in the press the peg J 
may be removed and also the part J, to- 
gether with the spring, thus allowing 
the toolsetter to see when the punches 


THESE 


ALSO 


the upper part, shown to the right, 
natch the punch holes in B of the 
lower part. It will be seen that the ac 
tion of the tools is to force the side plates 
onto the edge of the spool barrel with the 


otruding on both sides, top and 


bottom, then, as the ram of the press de 


cends still farther, th eight small 
punches form a rivet of that part of each 
teat which protruded through the side 
plates 

Birmingham, Eng G. WULFRUNA 


How I File My American 
Machinists 


From time’ to fime articles appear in 
your columns written by mechanics de 
scribing the various ways in which they 
file or preserve their AMERICAN MACHIN- 
ists. I therefore feel that my experiences 
in this direction may be of interest to 
some of your readers. 

The methods of filing them which I now 
have in use did not occur to me until after 
I had tried to follow the various methods 
suggested by others It then seemed to 
evolve as the only satisfactory solution of 
the problem. I started to subscribe to the 
AMERICAN MACHINIST in 1899. At that 
time the journal was very little known in 
this country [he first copy came into 


hands from an American workman 


my 
who, with others, had been “imported” to 
show us how to “do it.” 

Manv of my English colleagues flouted 
the idea of learning from the American 
workmen, and avoided them, but | thought 
that if there was nothing to be gained at 
least there was nothing to be lost by get 
ting on intimate terms with them. I soon 
found that the origin of their many “shop 
kinks” and new ideas was the AMERICAN 
MACHINIST, which they all seemed to 
study so earnestly every week 

I had very little spare cash then, but 
determined that I would send a year’s sub 
scription to the “other side” and get an 
AMERICAN MACHINIST to study every week 
all to myself 

I had always kept myself well supplied 
with the best papers here bearing on me 


chanical matters, but there were none that 


seemed to supply the information which 
I was in need of All the matter in them 
seemed to be the kind which would be 


useful to me if ever I held a superior 
position, but nothing to bridge the enor- 
mous gulf between my position then and 
that, what seemed to me, a far off dream. 

AMERICAN Macuinist did supply 
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hy 


it provided me with 
did 
of applying to my 


fic sbecessary de P 


food for thought, and | not miss an 


opportunity everyday 


work the lessons studied and _ learned, 
with the result that in three years afte 
faking the AMERICAN MACHINIST 11) 
cages were more than doubled 

Of course, I did not destroy the papers 
when read, or lend them, or give then 
away, but kept them. At the end of the 
second vear they had got to be rather 
bulky, and I had to cast about for some 
means of dealing with them. 


About that time the paper had become 
offer 


Tac 


having an 
the 
was working for my two 


better known here. and 


made to me by a foreman in 
which | 


sold 
] have often regretted it 


tory in 
at a profit 

Then for 
accumulated till the 


volumes, | them to him 
since 


another vear_ they 


1407, Volume 25, 
that 


le scribe d 


article at page interested 


volume after the 
This 
kept them together in a compact mass 

Che better 


presented at Volume 26 


me, and | bound 


manner there certainly 


next vear a method was 


This 
| followed, making the tackle as described, 


page 1300, 


ind a very presentable volume was _ the 
result 

\t about that time I found that I often 
had occasion to require matter taken fron 
these books for use in the -shop The 


hound volumes were too bulky and heavy 


to carry about, thus rendering it neces 
sary for me to copy out whatever matter 
| required, which often meant double 
labor; so for that reason I did not bind 


iny more that way, but after stripping off 
holes 
and bolted 
bolts 


By this me ans 


the advertisements I punched twe 


back 
light 


in each copy neat the 


together with made 


spoke 
little tre 


the copics 


from hbievele wire 


with very subi | ¢ 


1 single copy article at wall But the 


time consumed was too great to 


this method uccess 


aused Hhleoore nconvenrience 


tin te 


het people’s 
keeping lites tur nd vet them bound 
S | wentrt hbookhb 


ill that T 1 


ne with into ha 


bind up id been experiment 


t-vear volume 


vas still unsatished owing to the un-get 


+ 1 ] , 
ible-nes I SITLL articles whet Tie 


number re bound together. 


1 +] 


ther think and devised the heme to he 


lescribed, which is very simple and cheay 


ule it has the desired advantages over 


ind olumy I went to a provision 


found among their heap. of 


tore ma 


' ; , 
packing boxes which suited my 


Ong 
inches long, 12! 


| he 


tments 


IS was IS 
hes wide and 9 inches deep 


s1C1¢ | divided lite SIX 4 mpart 


with thin boarding, eacl compartment 


ng sufficiently wide to take 26 numbers 


vith the advertisements removed I fitted 


ind gave 


me hinges to the cover the 
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box a coat of paint. It was then ready to 


receive three years. Every six months, as 


soon as the half-yearly index arrives, | 


strip the advertisements off the numbers 
and that containing the 
reading matter back downward in a com- 
index being put 
Whenever 


place portion 


partment in the box, the 
in its relative place at the left. 
I am in need of information | first take an 
index and look up in it the headings bear 
Then 
from the volume I extract the likely article 


ing on the subject matter sought 


or articles, glance through them to see 


if any of them meet my requirements, re 
turning to their respective places those 
which do not, and retaining those | wish 
to make use of. In place of these, slips of 
taken 
and other necessary particulars. At first 
I found the 


loose leaves to their former positions, but 


paper are left denoting the matter 


some trouble in returning 
found that with a picce of cardboard be 


tween the leaves to make them stiff they 
can be pressed into position and the card 
board the 


plac J the 


withdrawn, leaving paper in 


friction between the leaves of 
the paper being greater than that between 
the paper and cardboard 

devoid of 


| have found this plan to be 


all objectionable features, and to have 
many advantages over any I| have tried or 
read of 

G. H. Giers 


Loughborough, England 


A Tool for Wood or Fiber 


(On page 20 ot the July I issue Lixie 
ells us about a turning tool for wood and 
her 

I would like to ask Dixie if he has used 


tool like that on actual turning and what 
ittained I shoul | 


results were d think that 


tool made in that manner would have a 
tendency to pack tull of Hips and choke, 
rticularly when turt ing wet maple logs 
mal l f «l p pla 
If Dixie has successfully turned ber 
1 te 1 made in this ny oth 
ipe and secured a good finish and ni 
fort t e parts t ed, I think 
re det pti we | iY 11 
atest 
cent d < if mall « 
b nm dian ( TAC 1) ( 
> 10K thick, where the finish had to be 
| ul the size right within a couple 
thousandths [here was perhaps ten 
twelve th us nat! S t hye remy ved 
1 ( ic] sicle 
The job was done on the bench lathe 
t I was unable to get a steel tool to d 
more tl two without regrinding. al 
though I tried Novo and others 
The pieces were finally finished by 
oldering a flak f crude carborundum 
nto the end of a strip of brass in such 
way that the brass supported the cut 
ing edge which was formed by the car 
rundum flake When once set this tool 
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would hold very close to size and only re- 
quired lapping once in doing the whole 
lot of over a hundred pieces. The polish 
was obtained afterward by applying fine 
emery cloth and oil lightly to the surface 
L. L. ARNOLD 


East Greenwich, R. | 


Cutting Internal Gears with a 
Slotting Attachment 


Mr. Groocock’s reference 
attachment for internal 
the slotter, described 


In answer to 
to the cutting 
gears on which | 
on page 445, he is quite correct when he 
says the stop, or depth gage for limiting 
the depth of the cut, should be placed 
central (as in should be 
stiff. Stiffness is important, 
unless the sufficiently 

diameter it when 
with 


one case), and 


very most 
for stop 1s of 
large will 
the table is 
the result that the 


of the same depth all the way 


spring 
fed up against it 
gear teeth will not be 
around. 


\s Mr. Groocock remarks, this applies 
particularly when semi-skilled labor 1s 
used [ can assure him we use only 
semi-skilled labor on this particular job, 
and it is a fact that we obtain far better 
product than we ever did when we had 


these gears cut out by various well know: 


firms of gear cutters 

Mr. Groocock says, on page 940, “the 
tool shown is rather a poor one for slot 
ting, and I should anticipate that in slot 
ting a 12-pitch wheel in steel it would 
move, unless the sides of the cutter wer 


serrated, etc.. and it would be interesting 


to know if anv trouble was met through 


this cause, and if so, how it was rem 


edied.” The device was designed tor cut 


ting gears from 12 to 20 pitch, chiefly in 
malleable 
recollection we 


Phe 


made by 


brass and iron, and t the best 
have never cut any 
ordi 


Brown & 


of my 


12 pitch in steel cutters art 


nary internal cutters 
serrated sides, but 


We consid 1 


as possible 


Sharpe, and have not 


the \ 
ind 


any way 


are ground quite plain 
are as near pertection 
nothing to be desired in 


We have 


by their 


} 


certainly never been troubled 


slipping around on the centet 


clamping bolt his is. no doubt. due to 
large area of the cut 
slotted 
the depth of tooth on 
the bar If 
part oft the 


the comparativels 
ter face in 
a httle over 


the cutter protrudes outside 


contact with the bar, 


as only 


through carelessness on the 


operator a ver) deep cut were taken, the 


might | 


possibly around, but 


I find 


of it having done so yet; but 


cutter slip 


upon inquiry, there is no case on 


record evel 
did, it 


valve, and probably do no damage 


if it would only act as a safety 


In reference to Mr. Groocock’s remarks 


regarding the shape of the cutter, he is 
quite right; it is turned the same profile 
as an ordinary internal gear cutter, of 
course 

England C. CLopurN 
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Unnecessary Accuracy 


lhere seems to be a growing feeling in 


many quarters that we have in too many 
instances overstepped the practical in our 
demands for accuracy in the construction 
While it is 


shops claim to 


f a large class of machinery 
true that 


less 


many work to 


than a thousandth of an inch when 


in reality they have no means of measur 
ing anywhere near this, there are many 
instances where machinery is being built 


with a half-thousandth limit which would 


] 


e equally serviceable, and in many cases 


actually better, with a considerably wider 
imit 
Chere is little doubt that much of the 
dithculty experienced with new machines 
comes from their being too closely fitted 
and we are informed that several of the 
large manufacturing plants make it a point 
tool 


rods or 


to take down nearly every machine 
case (¢ f 


solid 


an appreciable 


purchased and in the 
through 


shafting running 9 bearings 


to grind them so as to have 


play between the shaft and the bearing 
[his is done to allow plenty of room fot 


il, which takes up more space than many 
f us realize, and in this way avoid all 
trouble and delay from having bearings of 
this kind rough up or stick 
reali ed 


est lathe builders in 


This has been by one of the 


this country who has 


ome to the point of making definit 


mount of play for oil allowance between 
the spindle and bearings The spindles 
re not considered properly finished until 
ery accurate indicator shows that they 
n be lifted from a half to a thousandth 
inch in the bearings after the bear 
overlook the expansion of spindles botl 
from the heat of ru ing nd f m that 
transmitted from the work, which in many 
ses is col sider ible 
\ ver —p t il eX pl | eT 
nement 11 i¢ me t tice 
ntly in the uldis f f linder ¢ 
mes he r ] pres¢ er 
reful limit ( rs we 
t 1 to dis« lind showing 
variat in di ( 1000 of at 
( nN | in { mm tis 
t this w 1 S 
quirement, picl four of the worst 
vlinders whicl 1] t W 
d then ] le t plete ( 
ine, carefully forge to mention that 
these cylinders had be« scarded. Thi 
ngine then w t ‘ ti m wit 
lot of others l was pass vit t 
| estion, deve pin ts 1 1 pow T nd be 
ing pronounced satisfactory in every wa 
He the m de Ip the { f the evlinders 
é f which w ver five one-thous 
ndths out, and if the testing engineer had 
ot inquit d as ? what had heen done 
with the discarded cylinders he might 
never have known that they were tested 
nd passed with the rest 
In another case rtain piece of ma 
chinerv had val seat which was sub 


jected to about 400 degrees of heat. These 


valve seats were in very thin steel cages 


nd the inspectors were instructed to dis- 


card all which varied one one-thousandth 
of an inch on any of the several diam 
eters. Here again the practical mechanic 


hook and 


f these which had been 


taking a 


some thinking on his own 
number 
thrown out as being too small, he simply 
held one end in his fingers while he dipped 
kettle of hot 
the inspector who 


When it 


was demonstrated that they would vary to 


end in the soda 


lled 


over 


the large 
water Then he « 


found them slightly size 
extent in the moderate heat of 


nk t decided that 


could safely be allowed 


such an 
soda-water ta was 
much wider limit 
in consideration of the heat to which they 
subjected while in us« 


In the 


were 


making of master plates or any 


other accurate tool work there can hardly 
be too close limit and no one has adv 
cated accuracy in machine-tool construc 
tion more than the AMERICAN MACHINIS 


but as in every other phase of our ex 


istence we are pretty sure to go to the 
extreme before we finally settle back t 
reasonable mean’ or medium course, and 
there are many indications that we are 
now approaching this in the construction 
machine tools and similar machinery 





Progress of Savings} Bank Life 


Insurance in Massachusetts 


\ little more than a year ago on page 


172, Volume 31, Part 2, we reviewed th 


beginnings of savings-bank life insurance 


’r wage-earners life imsurance, in_ the 
State of Ma setts, commended the 
movemel ( vished it success It 
now tting ft eview briefly the work 
that has bee ind the results ob 
tained d ing |t vear that l elapsed 
lhe progres has bee ver t 
lactory we | have establi low 
bout 100 agencies, and up to July 1s 
] ve writtet I t SOO Pp ] \\ i 
these { not pre it ver) 
] ree ¢ { | Toney s} W } 
] | t the PY 
pe 1] oe largely rcced 
t t the ; hie tem 
ful ne 
(ne ; the rt nic reed ct 
em been that individuals will 
tal dy are ha e I 1 
IT rance Vel ] the 1? st d 
antageous tern inless they are induced 
to do so by the soliciting of persistent 
vents There i degree f truth i 
this reument. but the last ve h: 
veloped irge amount of gratuitous 
soliciti 1g thr 1g] the channels of everal 
public-spirited organizations and by pro 
gressive ¢ plovyers, wl were willing and 
ready t pl ce the subject before their 
employees and give them the benefit of th 
heapest and safest life msurance i a 
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old-age insurance ever 
United States 

It is stated that most of the policies 
that have 


have resulted from the interest taken by 


been written in Massachusetts 


employers and that the general public, 


outside of the wage-earning class, has not 
considet 


yet begun to respond to any 


able extent, although savings-bank life 


attractive possibilities for 


citizens. We are 


insurance has 
nearly all classes of 
extremely gratified at this leadership taken 
by the employers of labor. Ina short list 


of companies which have taken out 


igencies and in whose works a conside1 
ible number of policies have been written, 
e names of the following ma 
Fore River Ship- 
building Company, Quincy; Tubular Rivet 
and Stud Company, Quincy; and United 


we note tl] 


chine-building firms 


Shoe Machinery Company, Beverly. 


One uniform method which has been 
adopted in bringing the matter to the at 
tention of the employees is by inserting 
leaflets 


the new policy and indicating some officer 


in the pay envelops describing 
of the company who is made responsible 
for presenting the proposition to the men 
and women in the shop. 
\mong organizations which are active 
work of 
earners of the 


education 
among the State 
are: The Massachusetts Saving Insurance 


in furthering the 
wage 


League, which, by the way, is managed 
from the office of Louis D. Brandeis, the 
father of the savings-bank insurance plan; 
The Boston Merchants’ Association: The 
Women’s’ Educational and _ Industrial 
Union; The Trade Union Auxiliary Com- 
mittee of the Massachusetts Saving In 
League. work has 


very successful, for, “It has been found 


surance Their been 
that wherever the subject is attractively 
presented to the employees a large per 
centage of them apply for policies, this, 
too, in spite of the fact that a great deal 
of industrial insurance is already in force 
and that many Massachusetts wage earn 
ers are able to take out ordinary or an 
nual payment insurance.” 

Association 


The Boston Merchants 


sums up in a small educational booklet 
the concrete advantages of this system 


of life insurance in items, which 
are: 


“The objects of the act are 


seven 


most com 
mendable and so far as it is availed of it 
will prove of great value, not only to the 
insured but to the whole community. 

“It will immediately benefit the worker, 
employer, taxpayer and the citizen 

“It is 
policies which have placed Massachusetts 


thoroughly in line with thos« 
at the head of the list of States in guard 
ing the welfare of her workers 

“It encourages thrift and economy and 
discourages waste and extravagance 

“It enables producers to forefend the 
event of accident or disease and to dis 
tribute a part of the fruit of their useful 
their decline 


energy over the vears of 


offered in the 
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without paying heavy to private corpora 
tions for the privilege of doing so. 
“Its practicability is already demon 
strated. 
“It 1s 
natural development of the purposes for 


entirely in accord with and a 


which savings banks were established in 
habits of thrift and 


wage earners and 


that it encourages 


economy and enables 
other people of small means to provide for 
their families and for old age, illness and 
other unforeseen contingencies much more 
effectively than has heretofore been pos 
sible by the mere accumulation of sav 
ings.” 


We can say no 
mendation for this movement than those 


stronger words of com 
contained in our former editorial. The 
successes of the last year are real and 
extremely gratifying; the future is promis 
ing and useful. The next step to be ce 
sired is action by some other State fol 
lowing in the lead so admirably set by 
Massachusetts. Here is a real opportunity 
for public-spirited manufacturers to lead 
the necessary agitation to produce legis 
lative enactment establishing wage earners’ 
throughout their State 
such an act = and 


life insurance 
The passing of 
the carrying out of its provisions of 
fer immediate and direct benefit to wage 
earners, employers, tax payers, and 
citizens alike; for its end is to promote 
both thrift and industry and it is in hearty 
accord with American ideals to which old 


age pensions from public funds are re 
pugnant. 


New Publications 


3y Ralph E. 
315 514x8-inch pages; 219 
as to manufac- 
inventors. John 
York City 


GEAR-CUTTING MACHINERY 
Flanders. 
illustrations ; 
turing firms and 
Wiley & Sons, New 
Price, $3 

The scope of this work is expressed 
in an explanatory title thus: “Compris- 
review of contemporary 


indexed 


ing a complete 
\merican and European practice, together 
a logical classification and explana 
tion of While 


this is surely ambitious it is lived up to 


with 
the principles involved.” 
in the work. In going over its pages we 
note no important principle of gear-tooth 
forming, nor any important type of ma 
chine that has been omitted The subject 
matter has been published before in the 
columns of Machinery and has thus been 
read by a wide circle of technical readers 
There are eight chapters with the follow- 
“Methods of 
“Machines for 

Spur Gears” 
Cutting the 

Racks ;” 
Teeth of 
Gears;” “Worm 


ing headings: Forming the 
Teeth of 


ing the 


Gears ;” Form- 
Teeth of 
chapters); “Machines for 
Teeth of Internal 
“Machines for Cutting the 
Worms and Helical 
wheel Cutting Machines;” “Machines for 
Forming the Teeth of Bevel Gears” (two 
\s indicated by these headings 


(two 


Gears and 


chapters ) 
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the work deals with the underlying prin- 
ciples involved and the general features 
The arrangement of 
described in 


of the mechanism. 
the subject matter is best 
the words of the author's preface, “The 
machines are described in the order de 
termined—first, by the form of gear eacl 
is designed to cut; next, by the principl: 
of action involved; next, by the method 
of operation employed; then by the kin 
of mechanism used; and finally, by the 
structural design of the machine.” Thi 
result is undoubtedly the best work of its 
kind in the field of English technical lit 
There are only a few minor 
we might wish to see dif 
Mr. Flanders pertinently 
“It might be men- 


erature 
points that 
ferently treated 
remarks on page 129, 
tioned in connection with the name ‘spiral’ 
gearing that gears of this kind are not 
but helical,” yet he has been 
consistent in using the word 
“spiral.” We regret 
infer- 


spiral at all, 
far from 
“helical” instead of 
to find several where, by 
ence, at least, the design of certain foreign 


places 


machines is considered as a copy of an 
\merican machine. While such copying 
has been done, the old adage counsels the 
dweller in a glass house to refrain from 
throwing stones, and American designers 
are by no means free from the habit of 
copying from their European brethren 
Inpuction Corts; DEsiGN AND CONSTRUC- 
tion. By A. Frederick Collins. Pub- 
lished by Munn & Co., New York, 
1909. Cloth; 395 pages, 6x9 inches; 
135 illustrations; numerous _ tables 
Price, $3 
[hose parts of this book which are 
compilation are excellent; the few places 
where the author has indulged in original 
presented his own ideas 
of things are weak. The chapters on 
practical construction are highly meritori 
theory of opera 


explanation or 


us, the one on the 
tion is unscientific and inadequate. The 
tables in Chapter XX appear to have been 
collected rather indiscriminately, and with- 
out much consideration of their relation 
to each other. 

book all in all, however, 
useful to anyone con 
with the manufacture or repair 
coils; but the user should 
have sufficient fundamental knowledge of 
electricity and magnetism to be independ 


Taking the 
it should be very 
cerned 
of induction 


ent of the technical instruction which the 


iuthor tries to impart 





Rumor has it, according to the Scientific 
lmerican, that another long step forward 
has been made in the art of armor-plat« 


manufacture. The new plate, which is 


f.bricated from a_ steel alloy, combines 
vreat toughness with extreme hardness of 
a recent test a 6-inch plate 


1 g-inch capped explosive shell 


face, and in 
stopped 
If it was done, the new armor must be 
even more superior to Krupp armor than 
Krupp armor is to that made under the 


old Harv ev patents 
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= | New Tools and Machine Shop Appliances 


it of 
d in Showing New Ideas in Machine Shop Equipment That 


“The . . . , . 
a Make it Possible To Do Better Work at a Reduced Cost 


col THE LATEST INFORMATION 


thod 


kin L niversal Ball Bearing tor combinatio1 pla ind ball bearing, as uarda bg \ l ( _— 
th SI} no matter what happens to the balls, the along t haft as well as the entrance o 
rs Shaftings re = 

Phe 8 vearing still remai as serviceable dust. These are made by the United Bear 


f it (hese ball bearings have been especially condition as any plain bearing, so that gs | pany, Bradford, Pe: 








lit designed to handle heavy loads, using the all danger of causing tdown 


not two-point bearing so as to be free from all any failure of the ball iminated. I his Bevel and Spur Gear l esting 
dif vossibility of side strain and allow an end feature of the soft suppl tal sle 
; oe Machine 


ntly movement of the bearing, should this be characteristic of th ill bearing 


1en- necessary. Briefly, it consists of an outer These balls ar pat | by thin steel ; 

iral’ casing, so proportioned that it will fit any rings with thicker 1 the end; by ss ' on ~~ 

not standard shafting nger as shown in_ transposing these gs 1 Ils can | 6 ag Pye ee vi and the 

een Fig and ntaining inside this a hard- made to tal tire] ; nt tracks s in r testing the running 

ord 

ret : re 1 inted on removable 
‘ | lis ’ zr lacs } 





le slides, 





fer- 
12n izontal 


an 





ing 
the 
om 
ers 

of 



































ld 
yf 
l 
e \ UNIVERSAL BALL BEARING FOR SH 
ened and ground steel case at each end to that the wear ul \ 
receive the triple ball bearing shown in’ mum, and all adjustment of the ball es lamped at any point \ u t 
Fig. 3. The inner ball race is a hardened done away wit “— som in Fie pI led ‘ . the anceme of a 
and ground sleeve with a lining of a good 2, the inner ball 1 ts the ft é S gene Ww! a 
antifriction metal which fits over the shaft is somewl eading t usandtl rf 
, Pr al es 


Between the ball bearings at each end is_ length 


f an oil reservoir which insures thorougl This gives a de te an t of end move W su 
lubrication both to the balls and between ment through whi e shaft rry ghtest imperfections in the gear teeth 
| the shaft and the soft metal lining of tl the inner sle bet the sleeve nt! etect al t ass 
inner ball in case a broken or defective itself 
ball should introduce excessive friction 1 The ween to 
, the ball bearing itself nd in place r f this goes a r of st r spur gears is 2 inches 
7 . j } its 


In this way the bearing can | i] eavy felt was! tected p or 
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of the testing ot pair of gears 2-inch and a graduated scale and pointer permit in diameter. As equipped, and without . 7 
pitch diameter as the smallest, and a pair the easy measurement ot the depth of cut special holder, it will thread a piece of - 
14-inch pitch diameter as the largest, or Phe iain spindle has 16 changes of pipe as short as 4/2 inches between che 
a combination set of 4- and 35-inch pitch speed and there are eight vertical and threads. The die head is low, so as to hee 
diameters. It will also take miter gears horizontal feeds bring the handles and die lever within de 
from the smallest up to 18 inches diameter, [he table is either plain or equipped easy reach of the operator. The adjust- po 
or a combination of bevel gears 4- and 32- with three or four jaws ment necessary to obtain threads of differ tor 
inch pitch diameter. Each machine ts fur The machine is supplied with a two ent sizes is made by turning the adjusting sli 
nished with two studs 1 inch in diameter speed countershaft nut attached to the cam-ring bracket by of 
by 4 inches long rhe net weight is 325 —_— Aieans of a swivel yoke. The adjusting th: 
pounds, and the floor space, 16x34 inches Duplex Pipe Cutting Machine screw passes through this, and is con be 
It is made by the Cincinnati-Bickford nected to the die lever. Turning the nut ea 
Tool Compat Cincinnati, O [his is known as the No. 8 Duplex pipe- in either direction revolves the cam ring, ar 
cutting machine of the Bignall & Keeler and expands or contracts the die. The - 
/ aoe ee ; : Manufacturing Company, Edwardsville, dies can be readiiy rem ved and changed sh 
A 30-inch Vertical Boring Mill Sis sash teinsdiee eine trees 25% ta B tates Whe necteunts cl 
lr] Naliftloles, igs. | and 2, show a 
new boring mill which has recently been 
put on the market by the Colburn Machin 
fool Company, Franklin, Penn pz 
Features of merit have been incor be 
porated in the design of this machine sl 
The main drive, shown in Fig. 2, is in 
mounted on a separate frame so that it p 
is easily removable from the main housing be 
of the machine. This construction makes 7 


it very convenient for assembling when 
being built and, when in use, should re- 
pairs be necessary, the parts are thus 
easily accessible 

A foot brake is also supplied for stop 
ping the table in any position. 

The turret head is pentagonal and is 
set on an angle of eight degrees, giving 
ample clearance for large tools when 











swung over the slide. 





The turret slide can be swiveled to any 
angle up to 30 degrees in either direction, \ LARGE PIPE THREADING AND CUTTING MACHINE 
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The steady slides support the pip« 
while it is being cut off, and have inte 
changeable hardened-steel faces. One of 
these slides is attached to the cutting-off 
device, so that the tool is always well sup 
ported close to the work The reaming 
tool is held in a tool post on the cut-off 
slide, so that it is always in position. Eacl 
of the chucks is independent, and has 
three jaws, the hardened-steel grippers 
being dovetailed into the jaws, so as to b: 
easily removed for sharpening. Speeds 
are obtained through the gear box and 
compound sliding gear on one of th 
shafts, there being no rocking gears 01 


*lutches. 
New Model Star Lathe 


The Seneca Falls Manufacturing Com 
pany, Seneca Falls, N. Y., have redesigned 
both their 9- and 11-inch Star lathes, as 
shown in Fig. 1. They are now mounted 
in the oil pan shown, have spindles of 65 
point carbon steel and large ring-oiling 
bearings. The nose of the spindle is only 
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ri STAR LATHI ll INCHES SWIN(¢ 5-FOOT BED 





desirable 1 hops having a high celine 
nd als ives considerable time in shift 
ing belts as well as being easier on the 

lin Sn Suess to the 








File 4 FRICTION COUNTERSHAI 


threaded part way, and is ground to siz 
to insure accurate fitting of chuck and 
faceplates. Gears have been guarded, 
change gears rounded on the edge for 
convenience in handling, patented slip-ring 
washers hold the change gears in plac 
and allow for instant removal, and all 
screws, nuts and other small parts liable 
to become bruised are case hardened. 

The carriage has been strengthened, is 
provided with T-slots and has a guard ex- 
tending the full length of the cross slide 
to protect the screw and the ways. The 
cross-feed screw has a micrometer collar, 
graduated to thousandths, which is se 
cured by a friction spring and can b 
readily set as desired. Taper attachments 
can be supplied, or attached at any time, 
as can plain or compound rests. Auto 
matic cross and longitudinal feeds are 
driven by a friction clutch and a phosphor 
bronze worm running on a splined lead 
screw. All threads from 3 to 72 per inch, 
including 1114 and 27, can be cut with the 
gears furnished, or metric threads can be 
cut either by using translating gears or 
by substituting a metric lead screw 

Fig. 2 shows a new countershaft sup 
plied with éach lathe, which has a new 


! R \ ] \ mpany 
N ford, 1] } liv f 
pl ‘ nd \ \ erewitl tS 32» 
vit] 8-foot bed, equipped with 
tour ead \ vill be seen, this 1s a 
\ HLIFTI \ I : 
, ior cle 
and efficient friction designed wit al signed for heavy dut 
umple friction surf; inside of the belt The driving mechani I] ide the 
pulley It is alse ipplied with a belt bed, and the bearings have long straight 
shifter for the uppet ne, making it very bushing tted into holes bored in the bed 

















HE ROCKFORD 32-INCH PLANER 
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itself. Ihe heads on the cross-rail have a 
down feed of 12 inches, while all of the 
heads have horizontal, vertical and angu 
lar feeds. The feed friction is of the 
combination releasing type, the feeds 
being changed by the knob shown in front, 
and a pointer is provided to indicate the 
feed obtained by the different settings 
This allows the feed to be readily changed 
from roughing to finishing, and back to 
coughing again for the next piece, with a 
certainty of obtaining the same feed every 
time. All bevel gears, pinions and feed 
racks are made of steel and all bearing 
surfaces are provided with taper gibs for 
adjustment 


A Safe Press 


In the endeavor to produce a press 
which should be safe for the operator and 
avoid the accidents which are all too com 
mon, the Queen City Punch and Shear 
Company, Cincinnati, ©. has. designed 
the machine shown in the accompanying 
illustration. This is provided with two 
dies, one of which is always clear of the 
punch, while the other holds the work in 
position to be operated on. The machine 
is designed to run continuously, and be 
handled by two operators, one at the front 
and the other at the back. 

In the position shown, the front die 
can be loaded by the operator without 
danger of accident of any kind, while the 
piece in the back die is being operated on 
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On the return stroke of the punch the cam 

and lever mechanism at the side brings the 

freshly loaded front die into position, and 

carries the back die with its finished piece 

operator, who replaces it with 
This obviates the necessity 


back to th 

a new blank 
f the operator's hands caming under the 
punch at any time, and allows the press 
to be run continuously instead of stopping 
peration The machine 


etween eacl 


shown is 36 inches between housings, and 
weighs 7300 pounds, being designed for a 
special line of sheet-metal forming. Either 
perator can stop the machine instantly by 
the treadle, which extends in both direc 


ns under th center of the machine 
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Four New Tools for the Shop 
and Tool Room 


The illustrations show four new tools 
which have recently been designed by the 
L. S. Starrett Company, Athol, Mass. Fig. 
I is a telescoping gage which takes the 
place of calipers in measuring holes, and 
seems to have several advantages over the 
ordinary caliper. One side of the measur- 
ing head telescopes into the other and 
is locked in position by the small nurled- 
head screw running through with the 
handle. The telescopic head is compressed 
to a size smaller than the hole, and locked 
in this position by the screw while it is 
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SAFE FORMING PRESS WITH TWO DIES 


being inserted. After it is in place, the 
screw is released so that the head ex- 
pands to the diameter of the hole and is 
again locked by the small screw before 
being removed. 

Fig. 2 is a gage having four tapered 
leaves which measure from 1/16 inch up to 
11/16 inches, by 64ths. It is designed 
especially for measuring the inside of 
brass and steel tubes, but will be found 
very useful in measuring drilled holes and 
other uses. 

Fig. 3 shows a set of four buttons for 
ise in locating holes by the button meth 
od which is very largely used in tool-room 
practice. These buttons are hardened and 
ground to the standard size, 0.4 in diam 
eter by inch in length, and are sup 
plied with screws and washers already for 
use. They are furnished fastened to a 
small plate as shown, which makes a very 
convenient holder when not in use. These 
will be found very convenient by any tool- 
maker, and should prove an easy introduc 
tion to this system of laying out work for 
those who have not already tried it. 

Fig. 4 shows a double scratch gage, both 
bars being held in an octagon-shaped head, 
the plain bar being 4, and the other 8 
inches long and graduated to thirty-seconds 
of an inch. By its use either one or two 
parallel lines can be drawn at the same 
time, which is very often a convenience. 
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The Blériot Monoplane That Flew the Channe 


Features: Single Supporting Plane, Propeller in Front, Aluminum as 
Material of Construction, Weight Factor 4 1-2 Pounds per Square Foot 





SPECIAL 


Interest, study and speculation have 
en suddenly centered upon the mono- 
plane type of aéroplane, as distinguished 
rom the biplane type, owing to the feat 
M. Blériot in successfully flying across 
he English channel from the French 
the English shore with such a ma- 
hine. Heretofore, the machines that 
have been illustrated and described in 
the AmeRICAN MACHINIST have been of 
\merican make and of the biplane, or 


most aptly described as “bird-like.” A 
glance at the halftone illustration, Fig 
1 shows that this characterization is most 
happy. That view shows the Blériot ma- 
chine as it appeared on the morning of 
July 25, last, soon after it left the French 
shore at Calais 
tration, Fig. 2, shows the machine in the 
same flight as it approached the chalk 
cliffs of the English coast, near Dover. 
This combination of views is peculiarly 


The companion illus- 


CORRESPONDENCE 


deacon prize of $10,000, offered to the 
first machine to fly a kilometer (3280 
feet) in a closed circle. An attempt was 
made in November, 1906, at Bagatelle, 
near Neuilly, but it was unsuccessful 
\fter having built ten machines and fly 
ing on October 31, 1908, from Toury to 
Artenay and back, in December, 1908, 
Blériot built his No. XI machine and ex 
hibited it at the Grand Palace exhibition 

This machine made its first trial on 
































FIG, I. LEAVING CAI 


ible-decked, type of construction. It 


:, therefore, with special gratificatio1 
it I am enabled to present the details 
the first European 
AMERICAN MACHINIST; 


tails of a machine that differs radicall\ 


~3} } » ¢] 
scribed li ile 


type from the successful machines 
sed in America, and furthermore, th: 
identical machine that is today known th« 
world over because of its spectacular in 
vasion of England through the air 


Che machine has been frequently and 


machine to be 


BLERIOT MONOPLANE FLYING THE CHANNEL 


happy because the one shows the machine 
in flight from the front and the other the 
machine in flight from the side 


DEVELOPMENT OF THE BLERIOT MONOPLAN! 

M. Blériot began to experiment with 
his first machine in 1896 in conjunction 
with M. Voisin; they experimented on 
Lake Enghien with an aéroplane mounted 
on detachable floats of rubber-covered 
canvas filled with air. This machine was 
built to compete for the Deutsch-Arch- 





January 18, 1909, and its first flight in 
February at Issy-les-Moulineaux. It was 
also tried at Buc in February and March 
with an Esnault-Pelterie motor. The su 

face of the wings, which was first 12 
square meters (129 square feet) was in- 
creased to I5 square meters (161 square 
feet). With these wings the small mono 
plane could go up very easily, but could 
not stay up longer than two minutes. It 
was then decided to change the engine 


and put in an Anzani three-cylinder, air 








oled motor with cylinder 105 millimeters 


rated at 20 horse 
kilograms (80 


4.09 inches) bore, 


power, weighing 36 
pounds), which was strong enough to 


make the apparatus fly at Toury on 


May 31 and June 1 last 


machine was half 


Qn June 2 the 
oyed and after being repaired it was 


lest! 

sent back again to Issy on June Ig, to 
ak brilliant flight of tive minutes 
followed on June 21, 22 and 23, by flights 
yf eight, four, twelve, sixteen, five and 
thirty-six minutes. On July 4 the ma 


chine flew for 50 minutes and 8 seconds, 
July 13 it went on the cross 


to Chevilly, 


na ol 


untry flight from Etampes 


about 25 miles, in 43 


kilometers, or 


slériot went to Ba 


then 
whence he made 


inutes M 


ques, near Catals, 


AMERICAN MACHINIST 


wings and moving the vanes of the hori 


ontal rudders—this feature is of utmost 


importance, for the arrangement is such 


that by holding the “steering” post ver- 
tical the machine automatically balances 
itself owing to the proper automatic set 


ting of the various controlling surfaces 
its motion if it tips up 


compensate 1! 
side—the 


ward, downward or to either 
listribution of weight so that the center 
‘avity is some distance below. the 


main plane, the use of aluminum as one of 


principal materials o€ construction, 
nd the high weight factor, namely 4% 
pounds per square foot of supporting sur- 


I 
face. As corollary to this last feature 
the speed is, of course, very high, ranging 
This speed is 


to lift 


from 30 miles per hour up 


necessarv for the machine 
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section of these spars is 3 inches by 3% inch. 
[he wood is ash; the trussing or ties 
are of piano wire and the covering is 
rubberized linen. This fabric is placed 
on both sides of the planes, so that eac! 
wing has roughly a crescent section, wit] 
a maximum thickness of about 3% inches, 
2 feet back total 
width being about 6 feet. 

These wings are detachable, and each is 
lf. The front spar projects 


front, the 


from the 


a unit in itse 
beyond the inner end of 
fabric 


about one foot 
the part of the 
and fits into an aluminum socket, which is 
frame of the ma 


wing covered by 


secured to the main 


chine. The outer end of each wing is 
rounded, as can be seen in illustration, 
Fig. 3. Above the wing, and in front of 
the aviator, is a triangular steel truss 








the channel in com 


prize of £1000 


great flight ove 
petition for the Daily Mail 


$5000) offered to the first aéroplane to 


nake this flight 
FEATURES OF DESIGN 
[here are many features of the desig! 
this machine which differ radically 


rom the biplane type of machine that has 
een developed in the United States, and 
mong these | raay mention the single sup 
the absence of any steering 


locating of 


orting plane, 
lanes or control in front, the 


front, which means 


he propeller at the 
through the 


pulled 


machine is 
if being pushed, the placing of 


that the 
uir instead 
midway of the 

so that th 


the aviator’s seat roughly 


length and behind the mot 


motor is constantly in view, concentrating 
he manipulation of the controls in 
ingle “steering” with a bell-shaped 


se, mounted on a flexible joint, to which 


post 


ré ttached th wires for varping th 


I 


FIG. 3. FRONT VIEW OF 





BLERIOT 


GENERAL DIMENSIONS 

is very small, only 
from tip to tip 
and considerably 


The Blériot machin 


ibout one-half as wide 
as the Wright machine, 
shorter than the ( 
over-all length from tip to tip of the sup 
porting plane is 23 feet 6 inches. The 


total length from front to back is 23 feet 


‘urtiss machine Its 


3 inches. ‘The main plane has 161 square 
feet of surface; the total weight including 
the aviator and gasolene for three hours’ 
flight is 715 pounds, giving the factor 


which I have mentioned above of a flying 
pounds per square foot of 
[his factor is nearly 


weight of 4! 
supporting surface 
twice the similar factor for the Wright 
and Curtiss machines 


THe Main SupporTING SURFACH 


(he main planes, or wings as they are 


alled, are built up of wooden spars con- 
nected by curved ribs, some of which are 


The 


wood. others of aluminum cross- 





MONOPLANE XI 


from which the wings are stayed. The 
wings are also stayed from the frame 
work of the motor 


Tue Bopy 


Che main frame, or body of the ma 
chine, is of a rectangular girder construc 
tion, as can be seen by referring to Figs 
4 and 5, which, however, are not views of 
the machine which flew the channel, but 
of another Blériot machine of a larger 
size. Yet the scheme of construction in 
general details is identical with the smaller 
made the marvelous 


machine which 


record 
This girder frame is made of ash and 
poplar, trussed with piano wire in the man 


ner shown. It weighs 20.5 kilograms (45 


pounds), is 7 meters (23 feet) long, and 


/ 
can easily carry a weight of 300 kilograms 
(660 pounds). In its forward end is framed 


the motor. and hearing for the propeller 








bi 








909. 


inch, 

ties 
1g is 
laced 
each 
with 
ches, 
total 
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shaft. Above at the front are attached 
the wings forming the main plane, and at 
the rear are attached the tail vanes and 
vertical rudder. ° 

For support the girder frame is slung 
by four india-rubber springs from the 
fore carriage, which has two pneumatic 
tired wheels. These wheels weigh 30 kilo 
grams (66 pounds) with their attachments 

This detail is best seen by referring to 
Fig. 6. Similarly the rear of the body is 
carried on a single wheel, best seen in 
Fig. 4. 


Tue Horizontar TAIL 
Che horizontal tail, or equilibrator, is 
bvilt up of three planes, each of which is 
constructed in general in the same manner 
as the main wings, or supporting surfac« 
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THE VERTICAL RUDDER 


A small vertical rudder is placed above 
the main tail plane. It has an area of 4% 
square feet, and is pivoted around its 
front vertical edge. This pivot is 1 foot 
6 inches from the edge of the large hori- 
zontal plane of the tail. This vertical 
rudder is controlled by a pedal device, 
while the pivoted tips of the horizontal 
tail and the warping of the wings are 
controlled by a lever in reach of the left 
hand of the aviator. The right hand of 
the aviator is free to care for the engine. 


THE PROPELLER 
Che propeller, which can be very well 
seen in the illustration, Fig. 3, is directly 
in front, and is, in fact, the foremost part 


of the machine. Its axis is Dlaced high, 


385 


in diameter with a stroke of about 4% 
inches. They are air cooled, have auto- 
matic inlet valves and mechanically op- 
erated exhaust valves. Splash lubrication 
is employed and the carbureter is of a 
common design. The speed of this motor 
when used by M. Blériot in his flight 
was from 1200 to 1400 revolutions per 
minute, while its rating is at from 1600 
to 1700 revolutions per minute 

It is interesting to note that this motor 
was built by Anzani, a native of Milan, 
Italy, who has his works in Paris. M. 
Blériot’s aéroplane factory is at Puteaux 
and has been in operation about six 
months 

his monoplane is actually the simplest 
flying machine ever made; the control is 
exceedingly easy as all the elements of 








The large upper stationary tail plane is 11 
feet 6 inches long by 2 feet 9 inches wide, 
and is attached on top of the girder frame 
at the rear. Two other small planes are 
located below this larger plane, and on a 
level with the lower edge of the body 
girder. Each of these smaller planes is 
pivoted at its front edge, and they can 
be operated independently. They serve 
the same function as the front control or 
front rudder in the Wright machine; that 
is, for elevation. In connection with the 
use of these planes and in the obtaining 
and maintaining of equilibrium, the main 
wings can be warped 


>. 








FIG. 4. REAR OF PLERIOT MONOPLANE XII 


well toward the under side of the main 
supporting surface. It is two-bladed, and 
has a diameter of 6 feet 7 inches, and a 
variable pitch so formed that the air at 
the hub is thrown outward. It is com 
posed of wood, walnut, glued up in layers, 
At the hub it 
is reinforced by a flange, and is attached 


and weighs only 10 pounds 
directly to the crank shaft of the engine 


THE ENGIN? 
The engine, which is direct connected 
to the propeller as I have stated, has 
three cylinders and a rating of 20 horse- 


power. The cylinders are about 4 inches 





Poe NT 


~ a< 
how 
— 


control converge to the same place. The 
wings can be folded up and the machine 
towed behind an automobile over the road 
for any distance 


THE CHANNEL FLIGHT 


As a matter of record it should be 
stated that the channel flight which took 
place in the early morning of July 25 last, 
covered an estimated distance, over the 
course taken, of about 25 miles, with an 
elapsed time of 37 minutes, or at the 
rate of about 40 miles per hour. The 
machine landed successfully on the English 


shore wit! mly slight damage to the 
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wheels and undergear, although it glided 
to earth from an altitude of about 65 feet. 


BiEriot MonopLaNne No. XII 


[he machine used in the channel flight 
is known as No. XI. With the pur 


5 PARTIAL SIDE VIEW OF BLERIOT MONOPLANE XII 


pose of better showing the monoplane type chine has successfully carried three per- 
the illustrations, Figs. 4, 5 and 6, have been _ sons. 

introduced. They are of Blériot machine This machine was planned in March, 
No. XII, a larger machine than the No. 1909, and built in May. It was taken 
XI. In fact, while the No. XI machine out for the first time on May 25 


can carry but one person, the No. XII ma- and left the ground immediately with 
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FIG. 0. POWER PLANT OF BLERIOT MONOPLANI 
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the motor making 1400 revolutions pe 
minute, while it is capable of making 2100 
[he existence of this excess of power has 
been proven by his flight on June 12 with 
and M. Santos-Dumont as 
The weight of the machine is 


\. Fournier 
passengers. 
350 kilograms and with the addition of the 


passengers and fuel there is a total of 560 
It took a long 
time to adjust all the controls as it was a 


kilograms or 1235 pounds 
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now, and the differences which exist be 
tween them are greater than the differ 
ences between the monoplane school and 
the advocates of the biplane, which the 


public is just now inclined to compare 


and consider as to their relative merits 


Che relation of these two cent rs, the cen 


ter of gravity and the center of 


} ] 


support, 
DIpiane as it 1s 1n 


is often the same in the 


the monoplane 

















GENE} 


very delicate process, and it was scare 
finished before June 15. Then in full co1 
trol of his M. Bleériot 
and another passenger for 


flights of six, eight, 


apparatus flew 


alone with 


twelve, twenty 


forty-seven minutes 
Chis 
tinguished in the long 


built by M 


cteristics : 


No 


series of 


XII, is di 


machine- 


monoplane, 


Blériot by three special ch 


1. The center of gravity is located 
entimeters (23% inches) under the cet 
ter of support 

2. The propeller is geared dow 

tio of 36 to 14 

3. It can carry more than one passeng 
lhe first point is the most important f 

does away with the old objection 


the instability of the monoplanes 


weight of 550 kilograms (1210 pounc 


with a leverage of 60 centimeters (23 
inches) defies trong wind and prevent 
‘apsizing 

It is interesting to refer to the experi 


1 


ents of Vuia and Santos-Dumont, wl 
n 1907 built nd experimented witl 
nonoplanes with suspended center of 
gravity. It is al interesting to not 
that the rival of BI the Antoinet 
nonoplane of Latham, gets its stal 
the very opposite process. They tried n 
the Latham monoplane to make the cent 
‘f gravity and the center of pressure coin 
ide and the speed al keeps t ir 
tus in equilibrium 

Ther« are 11 fF ¢ ren —T hy ] 


nonoplane constructio1 whi 1are Ss ting 
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‘ 


Lhe ce No 


Che vertical rudder, which previously 


ntrol is the same as in the 


XI 


was at the rear, was too delicate, and was 


brought on top of the equilibrator or 
rear wings. The weight of the apparatus 
empty is 320 kilograms (705 pounds), and 
it has vn with 240 kilograms (529 


pounds) of extra weight, three passengers, 


il, water and gasolene. 


to handle an aéroplan 


Learning how 


like this delicate matter, owing 


Is rathe! 


» the pendular movements resulting from 
every exterior force, wind, centrifugal 

rce, speeding up and slowing down 

eering and equilibrating or balancing 


An Automatic Friction Reverse 


The Philadelphia Gear Works, of Phila 
delphia, Penn., has just completed for | 
FE. Clark, of Elkins, W. Va., a 
transmission and reverse that differs from 
the general type of machines for this pur- 
that the floats 


power 


pese, in whole fram 


through the medium of cams, and reverses 
the mechanism silently and without jar. 
The machine consists of a sliding frame 
r dynamometer, upon which all of the 
mechanism is attached, as shown in the 


Fig howing machine in 


neral view, 




















] NOTHER VIEW OI 

lhe surface Bleriot No. XII 1 
5 meters ( ( wide, and 2 
eters (7&4 fe eep. It presents 2 
square meters 7 squa feet) of « 
nental rubber cloth for support Che 
motor used is an FE. N. V., eight cvlin 
ders. S5 100, giving 25 sepowe! 500 
evolutions per minut f et wei 

yf 77 kilograms 70 pounds p 
eller is 2.7 mete s f« d ’ 
ter, and geared 2 


i ( re lt up 
o r e€ac wil 
ket r lower end 
f » carrie P haf 
ri { rf. es the 
lrive s up Ww 1S ( d the 
[ ti S Fig. 2 shows the 
vel-ge drive engag n two bevel 
9 s that dle the main shaft, 
t bevel gears carrying part of 
ts face The tw 
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clutches which are shown at either end of 
the frame in the top view, Fig. 2, are con 
structed with bearing ends wh ict a 
bearing for the whole frame thes: 
clutches are keved to the main drive shaft, 
and consequently rotate in the same dire 
tion always 

On the main drive shait arried 
worm, which engages in the werm wheel 
on top. This worm wheel is carried by 
an independent yoke which is fastened 
the bottom or guide shaft. The spindle 


upon which the worm wheel is carried has 


attached to it at each end a cam, these two 


cams acting against the rollers which are 
carried on the sides of the frame, causing 
the frame and clutch floats to move back 
rding to the posi 


ward and forward acc 


tion of the can 


{ JPERATION 
The main drive shaft gets its rotary 
motion through the bevel gears, which 
are designed to be motor driven, with 
variable speeds. This, in turn, through the 
medium of the worm and worm wheel, 


rotates the cams. This worm-wheel shaft 
is carried in independent yoke in various 
types of machine construction, particularly 


The 


present consttucted gives about 4o horse 


planers and shapers design as at 
power, using vuicanized-fiber clutch faces 


It is simple in principle and can be mad 


at low cost 


Trade Opportunities in Japan 


By M. ve Moretr 


Undoubtedly Japan is trying more and 


more every year to buy fewer manufac 
tured products from foreign countries, and 
to supply herself the demands of her people 
thus become a great manufacturing 
Her great military, naval and in- 
immense 


mines 


and 
center. 
dustrial expansion calls for an 
which her 


quantity of iron, own 


and those of Korea cannot meet 
the total 


machinery, 


It is impossible to ascertain 


imports into Japan of iron, 


etc., for military and naval purposes, but 
the imports 188,434 tons of pig iron 
and steel, together with machinery mad 
of iron and stee] the value of $7,084,470, 


total consumption of 


linport d 


that th 
stee] 


indicate 


iron 
will reach 


and for all purposes 


an amount of 1,000,000 tons pet 


: , 
annun Thi ucht to great encouragt 
American m facture t machin 
if SNOW cle 1 
t f, 4 
¢ 1 
i »y ‘ 
Jay ‘ iui , 
] Ie r 
[mperi 
st e] | \\ | t 
LeT¢ t t \\V ¢ | 7 x) 
1O ) { t 
stabli 
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render Japan independent of foreign 


countries for her supply of iron and steel 


manufactures (he area of the works is 


about acres, including some 82 acres 
f ground recently purchased for the pur- 
pose of not built 
situation is Yawatamachi, 

Chikuzen province, in the 
district of the island of 


Wakamatsu, 


330 


enlargement and yet 
The 


()nga-Gorl, 


upon. 


northwestern 
Kiushiu. It is quite close to 


the chief port for the export of Kiushiu 
coal and about nine miles west of Moji, 
the well known coaling port on the Shimo 
northern -terminus of 


The position 


noseki straits and 
the Kiushiu 


chosen largely on account of its proxim 


railway was 


ity to the Chiku-Ho coalfields, by far the 
most extensive coal-producing district at 
present in Japan. This district lies some 


30 miles to the south of Wakamatsu, in 
the provinces of Chikuzen and Buzen, and 
covers an area of over 300 square miles 
By means of a branch railway coal now 
can be carried directly to the works from 
its own mines at Futase, in Chikuzen prov 
ince, a distance of 30 miles. An extensive 
addition of machinery is about to be made 
including an electric power 


at this mine, 


with turbines, surface 
condensing plants, and pumping 
ery. What golden opportunity 
\merican manufacturers to place on the 


Japanese markets the result of their upto 


house, equipped 


machin 
for our 


date pre ducts ! 


rhe present output from the mines is 


not sufficient to meet the demands of the 
works, supplementary supplies being ob- 
tained from privately owned collieries at 
Miike. in Chikuzen province, and the 
island of Takashima, near Nagazaki 


here are two blast furnaces in working 
order and one in course of construction, 
to be completed this vear. The two fur- 
naces now in use produce 300 tons of pig 
iron in 24 hours, one giving 175 tors and 
the other The ore used at the 
furnaces is hematite \bout 80 per cent. 
comes from the Dayen mines, 


125 


tons 


of this ore 
near Henkow, in China, under special con 


tract with the Hang Yang iron works, 
owners of the mine. There are three 
principal departments in the work, viz.. 


the pig iron, the steel and the rolling mill 
this 
pumping 


Besides there are electric buildings, 
foundries, 
pattern storage 


chemical and me 


central station, iron 


repairing shops, shops, 


buildings, boiler shops. 


chanical laboratories, brick plant, etc 


There are at present two bessemer con 
verters with a capacity of 100 tons each 
per 24 hours, one charge amounting to 20 
ons. In three vears’ time a third plant 

I he : mpl ted There are now eight 
Siemens-Martin furnaces, putting ut 

( v of molten steel 
irs as the two bhessemer con 
ert \ it part of this steel is take 
t lire lv t the plate mill 
ler p ns the works are 

] ft ut 10.000 Tons of fin- 

d material a veat he original plans 
nnual output of 60,000 tons, 
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which would have satisfied one-half of the 
demands of that time, but the success of 
increase of 
brought 


venture and the steady 
government requirements have 
about a sensible extension of the originai 
In the course of the next few 
years the output will easily be 
double the present actual output. It is to 
be noted that practically all the material 
‘{ ships of war are now 


the 


program. 
annual 


for the building « 
turned out at the works 

Another steel works, but of 
enterprise, is the Kobe steel works situated 
near Kasugano, three miles from Kobe on 
the Hanshin electric railway. 

They use acid open-hearth furnaces, one 
There are 


a private 


of 8 tons and one of 5 tons 
hammers and two 
traveling cranes. Most machinery turned 
out at these works is mining machinery 
In a comparative 


three steam electric 


and railway material. 
review of the imports of machinery into 
Japan, an Osaka comments 
upon the peculiarities of the times. It 
refers to the fact that the value of machin 


newspaper 


ery imported in 1907 has greatly increased 
in comparison with the preceding years 
and that this increase was still more pro 
nounced in 1908, whereas it ought to «e 
crease. 
JapAn’s NEEDS 
What the Japanese need most are lathes, 
and machines for metal-working, electric 
and steam works; spinning, dyeing, min 
ing and smelting machinery; surely it lies 
with the American manufacturer if similar 
machinery sold in Japan will be of Ameri 
can or English make. 


Japan’s Exports 
Japan, however, exports a great deal of 
machinery of her own make, and this fact 
is most remarkable when one realizes that 
iron and steel necessary for making this 
machinery must be imported from foreign 
countries. 
Raitway CONSTRUCTION 
In what concerns railways the Japanese 
buy a-good deal of their road-building 
machinery and machine tools in England 


Still, Americans were the first to build 
railways in Korea, starting with the Seoul- 
Chemulpo line During the next five 


years there will be expended over $2,000,000 
in the construction of a railway for about 
100 miles along the east coast. There are 
also being constructed by the sugar mills 


in South Formosa about 300 miles of 
sugar-cane tramways The government 
has also granted the privilege to construct 
a railway in the Arisan lumber district, 
and it will connect Kagi city, on the gov 
ernment trunk line, to the summit of 
Mount Ari, some 7000 feet above the sea 
level. To carry this road from Kagi at sea 
level 40 miles to its mountain terminus 
will require the construction of 90 tun 
nels and the expenditure of nearly 
$2,000,000 

The new 27-mile narrow-gage line from 
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the : 
: of st Kangawa, on the Tokyo bay, t Testing Gear for Automobiles In the gear-cutting department there are 
of ichioji is entirely equipped with Amer! ; a number of special machines, gages and 
n cars and engines, but the machinery calipers, together with the regular ma 
ight ‘os dalieniias te come’ a By M. E. Hinecan Sinus cade fet ates cuties, As tne 
wai d to construct the road is either Japan chines made for gear cutting. As an extra 
ae r English American manufacturers : “ precaution against the possibility of al 
“ ve, nevertheless, more opportunities, if During a recent visit to the works of lowing any but correct gears to. slip 
‘to y will only avail themselves of ther the Thomas B. Jeffery Company, makers through the inspection department, 
rial sell their products on the Japanese of the Rambler automobile, located at system of gases is used that will u 
os rkets, but they do not follow up as Kenosha Wis., I was interested in some stantly detect any imaccuracy up to 1/3000 
sely as their competitors, nor do they of the special machines, tools, jigs and ap part of an incl These gages never leave 
ate e as good connection on the ground ; pliances designed and built in this shop. the foreman’s office wherein all inspec 
ted English The development of th These were departure from the common tion is do the machine operator being 
cane tric industry has followed the pac 
ith the rest of the progressive mov ‘ 
a pan has made in industrial lines. T! 
i ‘kyo Electric Light Company is going =—< | 
aie enlarge the scope of its business by 
“ blishing a second power station rl 
aon rk of the construction is estimated 
Riss re than $5,000,000, and it is belie, 
mm the station, when completed, will be 
~~ pable of supplying electric current to the 
It ‘tent of 35,000 horsepower 
™ Most wonderful of all has been th 
we wth of the electric tramway systen ; 
os uughout the empir« The first electri 
a mway system opened in Japan was i 
', 895 at Kiot Since then every city of 
ny importance has in succession con 
ucted electric tramways so that nov 
ere exist over 16 electric tramway com 
= nies with an aggregate capital of $40, 
000 operating 165 miles with about 10 
" re miles under construction. Besides ; 
= these 16 companies there are 15 others 
_ hich are not yet in working order 
r here is also the Osaka-Takaradzuka 
lectric railway of 15 miles, and_ the 
\iinomo-Arima branch, which will bi 
nstructed at the cost of over $1,000,000 
f If there is anything in which American 
ct nufacturers surpass the English it is 
at ite ly in the electrical field, and it is to be || 
7 ped that opportunities like those just k Work 
= entioned will net pass unperceived. The 2’ | 
fear that some of our manufacturers seem YY 
lave is that the Japanese will not liv: 
1p to their contract. In other words, that E F | 
. hey are tricky. I do not think that this 
e pinion is general; I have heard it, though 
" from many important manufacturers ’ 
d Japanese are tricky like every intelligent |) : . ‘ 
ce, and no more. They are tricky in G~ G | 
, btaining information from others and >-H I H—z 
0 ving none in exchange, but they respect SS ee — —— = ——————— 
' eir business contracts, if no ‘other, and ‘ im Ya 
: too much progressive nation not t FI N ACCURATE DI E FOR TES 
reciate th lue of business honesty 
; ——— shop practice in the construction of ma turnished witl pecial gage that take 
Reports from builders of steam-shovel chines, tools, etc, for special use only. care of the work he has in hand 
t d dredging machinery, according Fach gives evidet f thought and study Phe mpanying etches show a de 
m Shovel and Dredee show that ek in the designing 1 ex nation ol ec 1 t £ f all spur-cut 
tv as motive power in operating he macl hat esigners gears t rdened. Any te 
vels and dredges has gone be ‘ leas | ved | vorkni I t va 
eine otnan, tank Gat bi the tutin who are e> iIding of special by this devi 
, ent shovels nd d machi BR c he sp | 1 m 100 0005 W 
1 Vv is Q go ft play ver ) machi t I nachine ‘ \ st 
par In the Western State S givel t I ¢ tes that when rf t Vv al what 
whe vater pow is availabl turne to tl partmet whicl tent th gning ilding of these 
t manv st els 1 dred it is intended t not fail produce n | os. 4 s ¢ ried « 
¢ install il equipped w ( I ‘ x] I cast f neat desig 
—e hy electricity ced operat t f stiff 











390 
ness. Projecting from the back is an arm 
at the outer 
in 


which is a part of the base 
end is a graduated plate reading the 
thousandths. The base has a 
opening in which is fitted 
In this carriage are tapped holes 


steel] 


1 


machined 
a reciprocating 
carriage 
to receive a stud for a master 
The 


similar 


gear 
base ; Js as tapped holes to receive 
stud for the gear to be tested 


In Fig.1 A is the base plate, B the extend 
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The index hand or pointer is made from 
This answers th 


le from sheet steel 


sheet aluminum. € purpose 
much better than if m 
| 


at 
large 


or brass, for when a gear is being 
tested with a small master pinion, more 
or less vibration or quivering goes on at 
the outer end of the index. For this rea- 
son the index hand must be of light stiff 
stock. . 

At the fulcrum end of the index hand 


tapped 





ing arm, Y graduated plate reading in the are two %4-inch steel studs having 
thousandths: C, the gear stud carriag holes for ™ inch hardened adjusting 
DDD and EE are the position of the screws. F is a brass bracket secured to 
gear studs as required according to the the base, having countersunk hole in 
diameter of the gear; F are 1o! 1 the bottom to receive the lower end of 
steel balls held in place by retainer the spindle and a tapped hole at the top 
made of sheet brass. The base and car- to receive countersunk nuts for the spindle 
riage has V-grooves to receive the steel upper bearing. S is a short spindle shaft 
balls that take the place of flat sliding with a short threaded portion to receive 
surfaces, thus eliminating all friction and the aluminum index hand, also locking 
giving a positive and sensitive reciprocat nuts. J is a stop pin, the purpose of 
ing movement to the carriage. G is an in which is to prevent the carriage flying 
serted steel piece, which provides for ad- back when the gear is removed from the 
justment in case of wear; it has a V-_ spindle The hbase has eight holes for 
groove to receive balls, the bass drilled this stop pin. 
ind tapped to receive screws HH and To provid ) even tension 1e 

si a 

> = i i tll 

FIG, 2 ” 





ETAILS OF TESTING 

ew passes through the drilled hol 

n the base and into a tapped hole in the 

nsert piece G. These screws provide a 
neans for securing and adjusting G 

Ss a gage or adjusting screw, the de 

ign of which is clearly shown in Fig 

It g-inch machine steel and has 24 

hreads per incl lhe end J’ is reduced 

inch to fit loosely in the sleeve K. 


is reduced to fit loosely in the carriage, 


nd being threaded to receive adjust- 
Ing nd locknuts K is a brass sleeve 
and threaded at one end to screw 
tapped hole in the carriage; through 
e center drilled and reamed in 
le fitting loosely over J’. J i nurled 
t ed with a pin throug! I is 
hine-steel piece shaped as igs 
ind 2, having turned portion, tl 1 
f whicl und; the bottom h 
tail p tted to a dovetail slot 
; ( ' i é T ] S¢ 
flor f vf (} i stem T one 
pi with \ [he stem passes 
thr ] Mand , a sae 
re ] p 





Hh 





carriage whether testing small gears, or 
those at its extreme capacity, was th¢« 
cause of some stud The works of an 
old rm clock were placed and secured 
it pocket made for the purpose in the 
corner, as indicated. The key protruded 
ip through the top of the base, one end 
ot a wire cable was attached to the clock 
work, the ther end t the rriag Any 
desired tension « 1 be had simply 
winding wo! t same as if 
winding ck 

Let us suppose studs are in 3 and § 
ready to test the spur gear on stud § with 


1n10n on stu By r 


evolving the 


ear on 1 5, the test will be recorded 
described in the first part of the article 
\ ne ind practical device is shown 


In this 
ew the nut N is engaged with adjusting 


he ve rtical Sé€ ction, Fig 3 


ew the gears are set cor 
ctly o tuds, any variation of the in- 
lex hand from o (zero) on the graduated 
plate can be quickly corrected by turning 
djusting intil the hand points 
YO (ze This heing done, the gage 
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is set ready for testing. The action of the 
M pressing the dove- 
tailed piece up and at the 


spring locks by 


same time press 


ing down on N, holding it in the threads 
in J. Turning the nut down dis 
gages N and releases the dovetail in 
leaving the carriage free to move 2 


inches without disturbing the index h 


Personals* 
ma. 3 until 
foreman of the Automatic Electric Co: 
pany, Chicago, Ill., has resigned his pos 


Guttman, recently gene 


tion to engage in business for himself 
J. C. Stark, formerly with the Cour 
Koeth Manufacturing Company, has a 
cepted a position as superintendent 
Western Wire Goods Company, of 


OT 


Bu 


falo, N. Y 
Arthur T. Dowd, for some time 
nected with J. G. White & Co. as con 


struction engineer, has become mechanical 
engineer the Hale-Kilburn Met 
Company, Philadelphia, Penn 


with 


Royal R. Keely, formerly city enginee 
at Edmonton, Alberta, Canada, has 
cently accepted the chair of professor 
electrical engineering, Nova Scotia T¢ 
nical College, Halifax, N. S., 


Leland, who has done « 


Can 
Frederic H 
siderable work in introducing shop orga 
ization and increased production methods 
has recently established himself as a p1 
duction engineer in Marberth, Penn. 
G. 
engineers in this country to make a s| 


Robert Pilkington, one of the 


cialty of the design of gasolene comm 
cial motor cars, has been placed in chars 
of that class of work for the Studebak 


interests in Detroit 


H. D. Penney, formerly inspector 
tools, jigs and fixtures with the Reming 
ton Arms Company, Ilion, N. Y., h 


tool a 
Mot 


a position 
with the 
loledo, Ohio 
Vosc 
department f 
Applied 
Vos 


hanical engineering at 


resigned to accept as 


fixture designer Poledo 
Company, 
Fred H 
engineering 
School of 
Ohio. Mr 
of 
Washington University 
D. 


engineer of 


mec hank 
Cas 


Clevelan 


has joined the 
the 
Science, 

was formerly assistan' 
professor mec th 
Burns 


chanical 


Lockwood, until recently m¢ 
the C. C. C. & St 
L.. railway, has become associated with tl 
Pr Steel McKee 
Rock, Penn., I 
ipacity of assistant 
H. Wadsworth, 
Falls Rivet 
Falls, 
18 for Europe on a combined business and 
In his 


essed Car 


Company, 


where he will act in t 


chief engineer 


(;,eorge 


superintende: 


rf the and Machine Compan 


Cuyahoga Ohio, sailed on August 


pleasure trip sojourn Mr. Wads 

vorth will visit England, Scotland, Fran 
d Germany in the interests of his c 
*Items for this column are solicited 
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vf the Captain Herman B. Schuyler The Walter Cabinet Company, Mayland rhe Barre Wool Combing Company, Barre, 
Jo. Mich., is erecting a large factory Mass., is to construct a large woolen mill in 
Tess Captain Herman B. Schuyler, assistant The National Wood Pipe Company will erect ‘#! © 
- : ~] : arge fact -ortlan : eal ovelty ompany utnan ol s 
read treasurer of the General Electric Com- ® /@'8e factory in Portland, Ore Dean N Company, ‘ a Ae 
. . The Brazil Bottle and Glass Company wi soon to install machinery for the manufacture 
is pany, in charge of credits and well know: , — = ; mpany of wand 
; - /- ; : ' erect a large plant in Brazil, Ind SAE 
V in financial circies throughout the coun —— , . : 
; a rhe Buick Motor Company, Flint, M he Standard Wash Tray Works, New Haven, 
> try, died on August 14, aged 67 years will erect an addition to its plant Conn., propose yuild a large plant wit dern 
| . . ~+ +1 } , ‘ ' 
Prior to his connection with the Gen [he Grupe Boiler Factory, Davenport, lowa juip 
ral Electric ( pany, Sixtee! years ig Vill erect at ud ) to plant V M NO Broo M 
Mr. Schuyler had held several important Rogers Silver Plate ¢ nal Milford. Co , eo ew , en 
| 
positions with large commercial institu s to er t , 
i ; | ) ) 
ns, and tl h marked ability he was The Winona (M ind 4 ean : 
, : , 1 , i Comp ( W 4 
ippointed to t important pla¢ he el 
< A e¢ I'he b lit io B \W 
+t the ec ts } ] iud A 
at the time o is death I \I ( ) z 
* - ; . Cortland NX \ ’ ‘ ved | firs | I 4 
Mr. Schuyler served with distinctio1 per Fairmont, W. \ ere 
) : : ; rhe Standard Separato Compal ) \l ‘ 
f luring the civil war and remained with yauree Wis.. will erect a large factor M M Pp 
‘ ol L 1 - : sll a saat 1 nn ‘ . © t lu l wo) i ill Lonipa ff 
1e army department until 1870. It wa [he Gary Motor Car Compa: oe ice: te ; a 
” is the result of this service that he s¢ large new quarters in Muskegon, M csnkaitdialiin Nemeemnines 
a ired his military title American Radiator Compa vill ere u lhe Bibb Manufacturing Compa Colum- 
————- — — addition to its Springfield, Ohio, plant bu ( > p ise I the i ery for 
} . > The Paramount Knitting Company, Clifcago everal o 
Forthcoming Meetings sat it anes Ripe: , 
. Ill., is erecting an addition to plan I Na Manufacturing;Company, Nashua 
he sav aning am rin mill of R ator N has start tl erection of the additi 
International Association for Testing Ma Phe aw, planin md eu ul of | bu H ; ed 7 ; , adie — 
terials, fifth congress, Copenhagen, Denmark, 4! Darburn, Miss., was destroyed by fire 0 its cotton mills 
; September 7-11. my ; The Owosso Knitting Company will build Fire totall lestroyed the A. B. Hoffman 
Ca bi so  uapnecncnnd , a? oie — 3 an addition to its plant at Owosso, Mic! « Son leather plant at Lynn, Mass Loss esti 
pe é co ntio se e T. > y 
' Colo. The Pacific Coast Gypsum Company, Tacoma ated at $200,000 
Brotherhood of Railway Carmen, biennial! Wash., is to erect an addition to its plant The Aimericay Simplex Motor Car Company, 
onvention in September, Atlanta, Ga. Snsatt os ; aeaie 
e National Machine Tool Builder Associa . Globe Chemical Company Cincinnati ) — Bend, Ind is to build a large addition 
i é wad Ss é ( é 7 ‘ resé ‘ ; 
tion, fall meeting, October 12 and 13, New _ is enlarging its plant at St. Bernard, Ohio ee a 
“k “ty , » ‘ <acreatary zi ' . - , 
xe ~ a end E Montanus, secretary, The Bettendorf Metal Wheel Company LW Wells (Menominee Mic is about 
ep gine : o ; , y . : +] y net ; . 
Springfield, Ohio, will build a large addition 7 = plans on a aple-nooring plan oO be 
_ ected T iat cit 
° rhe Naumkeag Stear Cotton Compal 
Business Items Salem, Mass., is putting up a new building rhe Martinsville Cotton Mill Company, Mar- 
Oscar Lear Automobile Company will ere . i ark ) ) juip 
en to ‘ l 
rhe Crocker- Wheeler Company Ampere an addition to its plant in Springfield, Ohio ' ® ' 
: = sp & Si Company ) he 
N. J., will open an office in the Ford building rhe National Found Company, Providence x - : ™ . 
‘ Oo ere ‘ er boal | W ! 
Detroit, Mich., on or about September 10 R. I., is soon to establish its plant at Warren ' : sees ™ 
, T ) ee T ~ 
Charles W. Cross will be the manager of this The Joliet Ste Ca Manufacturing Co - ' 
brancl The VW W I na Company Staunton, 
Suet. pany is about to construct a very large plant \ ' 
“he ar Machine Too Co ; ( . ‘ 4 orgal s erecting an 
The Bullard fachir rool mpany rf Melin & Winkel. South Have! Mict ” ’ 
Lridgeport, Conn., owing to the rapidly in . ae ‘ : ‘ = 
, erecting a factor or the manutacture of pianos = , . 
easing demand for their vertical turret Hira I Yeage proprietor of e Penn 
. he (wens 40ttle rhinve ori ! ole 0 ” , ) 
thes and boring and turning mills, have Phe ns Bo Ma we ” Boil Worl Rea 3 rtly 
id to build an addition to their works. Con Ohio, will erect a large plant in Fairmont, W. Va é ) 
icts for the building were placed last week Work on the nev lhouse of the Vandalia The Eagle Square Compa Bent "tor Vt 
nd the orders for the new equipment have Line at Terre Haute Ind ipid progre neg ‘ . , . ” . 
eady been placed The Kisse Motor Car Compar Hartford arke 
The Colburn Machine rool Company of Wis., will erect another large addition to its plar " < Cla na Va \ fa 
2 Franklin, Penn., builder of vertical boring and The Menasha Pape Compa Mena ( ' ( 
rning mills, announces that after September Wis will erect a pape ' ut A ul \\ unt ( ‘ 
it will be represented in the Chicago tert The Brockton We ‘ ‘ 
ory by the I I Eessley Machinery Cor pal Mass . » , . , Dy \ 
f 62 West Washington street Charles M 
hiobertson, formerly superintendent of Hess Sp \ . 
plant of the Colburn Machine rool Compan ‘ . 
ll be associated with the Esslev Cor pal ' 
pecial representative and expert A. &. Be = \ 
| ~ 
The Garwood Company innounces Ma \ 
ippointed = the Pucke Klectric Compa 
ITO Old Color Dbulldi ( ) i H i 
> igent fo ( of ¢ i I 
sout . 4 oO i i é ira 4 
< r ou Sp not } nad ! gy SD | ] | | { 
i ! W oO i rie N ‘ 
i é o Ma v1 ) 
so , it portion of 1] 0 H 1 
| ‘ ‘ Ir 
und id ipo 
eee am > \ 
Business Opportunities omplet : eJ.N.W 
S10.000 
[he Michigan Casting Compat os “ , 
arging its facto lowa, cont plate e er ) $52,000 \ H . 
by lir \ 
orcas la Drop Forge Compar S rhe ~ ne Compa Pitt ‘ @ “ 
» ere a new plant , ’ 
i started building its new facto it Queens rhe Le n Manufact g Compa Beau 
The Badger Auto Company will erect a build Junction nt. Texas to erect a plant f . 
ng at Columbus, Wis The Central Pextile Corporatior Me D < facture ol is ards iwi Vyings and sdaer;rs 
The Racine Manufacturing Company, Racine Tenn.. is to build a large cottor n Sout The Da Rive Powe ind Manufacturing 


Wis., will erect an addition Memphis Compal! Dat < Va is beg york on a 
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large cotton mill and is in the market for textile 


machinery, motor drive equipment, etc. 


The Forged Steel Wheel Company, Pitts- 
burg, Penn., a subsidiary of the Standard Car 
Wheel Company, has perfected plans and let 
contract for a steel plant at Butler, Penn 





Want Advertisements 


Rate 25 cents p ne for cach insertion thout 
six words make a ne Vo advertisements abbre- 


viated. Copy should be sent to reac is not 
later than Friday for ensuing week's issue 17 

swers addressed to ir care ll be forwarded 
en ma specif names to hich their 
replies are not to he forwarded, but eplies will 
not be returned lf not forwarded, they rill 


he destroyed thout notice Vo 
given by us regarding any advertiser 
number. Original | 


nformation 
using boa 


ett of recommendation ” 


{ers 


other papers of value should not nelosed to 
unknown corres pondents Only bona-fide adver- 
tisements nserted ine this heading Vo 


advertising accepted fron A wency, associa- 
tion or ind dual charging a fee for “ registration 
or a commissior ) ages of successtu appl cants 


for situations 


Miscellaneous Wants 


Caliper catalog free. E.G. Smith, Columbia, Pa 

We buy or pay ovalty for good patented 
machine or tool Box 282, AMER. MACHINIS1 

Hand power bending tools, labor-saving, 


money-making Estep & Dolan, sandwich, Il 

Light, fine machinery to order models and 
electrical wor} specialt ] i) Chase New 
ark, N. J 

Machines designed: automati special Prac 
tical working drawings. ( W. Pitman, 3519 
Frankford Ave Philadelphia, Pa 

Special machinery accurately built screy 
machine or turret lathe work solicited Rob 
ert J. Emory & Co., Newark. N. J 

Light and medium weight ma lery and 
duplicate parts built to order tools gs, et 
MacCordy Mf. Co Amsterdam, N. ¥ 

Dies designed, all kinds, with cost of mak 
ing; practical working drawings: send sketch 





of mode! Box 548, AMERICAN MACHINIS1 

We design and build light machinery in 
cluding fixtures gs, tools, punches and dies 
and model wor} he Matson Machine Co., 
Bethel, Vermont 

Special machines fo reducing the cost. of 
production designed nventions developed to 
a practical and commercial basis sen) eis 
stein, mechanical engines rrentor N. J 

A large English fi of machine-tool 
sorters | ing showrooms and officesRin Creat 
sritain France italy ind Japan s* wanting 
good agencies for machine toois of al ba inds 
Apply Box 189, AMERICAN MACHINIST fi 

Active Partne Wanted—Owner of plan 0 
cated ir Lrge ty in the Middle West. man 
facturing Oisting vchine rrick-making 
machine pump and othe special ines 
desires to t oO 1 ‘ isiMness \W 
sell all or part of dings to il ! 
very iberal te yo 1O] AME! Vac 

Situations Wanted 
Situations ante 

f 
Ad vert is¢ } 

Syste il ‘ and ( nta ~ 
ion experienced, energeti in prarinle i} 
install oder vstem inting nad 
product n that A produce eS t Rox 
oH6, A \N) MACHINIS 

Don orel I ind designe (le es 9 
1S vears’ experience technica educat 
capabie l mechan i superintendent 
present emploved Box S57. AMEI Maci 

Positior rite Vv an experience ipe 
tendent eX pe i i ‘ ) ind 
facturing i rood = =organize PSO ef 
design i processe forB increasing prod 
tion Ovation ot ite " Bo ri \ MA 

Mr Manufacture You mia turin 
staff needs new fe Opportunity. presents 
you, technica mar 1) §=vears experience 
manufacturing, production engineering old 
ings exXecitive position nanutl turing staff 
of large elect vorks: desires change wit} 
manutfactul electrica ipparatus iddinyg 
machines sit i hes, superintendent 
master n nie expert tool design cost 
reducti Box S68, AMERICAN MAcHints 

DIAN 

Superintendent rf rae shop on shape. 

drop ! ! iit \ Sts ned we ! S I 


AMERICAN MACHINIST 


preferred: 20 vears’ ex- 
AMERICAN MACHINIST 


drawings 
perience 


contract 
Box Stt 
MASSACHUSETTS 


w ide 
change 


Supel intendent, 
facturing, desires 


experience in hianu- 
Box 525, AM. MA 


Technical graduate. four years experience 
n shop and drafting room, wants position as 


position in factory 
AMERICAN MACHINIS1 


draftsman ot 
office. Box 


responsible 
O68 
MINNESOTA 


manufacture of 
designing 


Responsible position in- thie 
gas engines and suction producers by 


enginee! ind expert Sixteen Vvears’ exper! 

ence highest eferences Box 30 AM VIACH 
MISSOURI 

Position as genera superintendent (west 

of the Mississippi) Ww exceptionally capable 

American, 3S > vears of age, married have 

had varied experience on electrical, sewing 


machines, wateh work, instrument, clocks and 


motor manufacturing in all their branches 

ean obtain highest quality and quantity of 

work from employees at medium cost: am at 

present employed Box 553, AMER. Macu 
NEW JERSEY 


Assistant to chief engineer desires change: 


experienced designer of machine tools and 
first-class man for general work: location 
immaterial Salary reasonable Box 559, 
AMERICAN MACHINIS’ 
NI YORK 
Position as genera foreman by one who 
can improve facilities and get the work out. 
Address Box 540, AMERICAN MACHINIST 
Foreman practica machinist good esti- 
nater and handler of men, 16 years’ experience 
in best of shops (,00d reference: good reason 
for desiring a change Box 545, AMER. MACH. 
Superintendent open to engagement in Octo- 
bel Successful in increasing production and 
reducing costs in foundry and machine shop. 
Practical and executive Box 524, AM. Macu 
Superintendent or general foreman up-to 
date in manufacturing, expert diemaker 
bread experience ol ma 0) years aggressive 
handler of help: hustler who can reduce cost; 
age oo best references Address 


German, 
A-1, Box S65. AMERICAN 
Wanted Position as 
superintendent. vicinity of 
tional mechanica and 
thoroughly amilia with estimating and 
piece-work expert in sheet-metal 
and tools fo emploved at pres 

mechani rge works, but de 
anu Rex S54 MACHINIS’ 


MACHINIST 
mechanic or 
New York: excep 
executive ability 


sVstemis 


oods san 


ent as 


maste 


sires cl AMERICAN 
roduction engineer wil! contract on a bonus 
or commission to raise your output and reduce 
vour costs within specified time, and have it 
so production can be maintained Have done 
it for others Why not have your efficiency 
looked ip? No systematizing scheme, but 
real expert service Write for further par 
ticulars I \. Campbel 500 Sth Ave New 
York City 
rechnica and ommercia janagel ind 
echanical engine Americal wenty years’ 
w icle experience lesires lange skilled = in 
letails of modern methods office, sales, draft 
nz room, shop foundry ete eneget i forceful, 
ith quick comprehension; accustomed to heavy 
esponsibilities and nasses of detail handled 
i lepartmetr of busines of two millions 
i iuall ) posted on large and 
ul i 0) eneities ig endorsed 
yrhe t ova ~t't > prop —It1on from 
‘ ) Ko >. AMER. Macn 
I SYLVA 4 
= ( s perintendent 
0 ea of practh t pe ence i! large 
i ia oncert ! tes correspondence 
rol partie lesiring ompetent nan Have 
experience il oder! op methods 
(,00d ‘ i te ina abit Best ot refer 
‘ Bo } \MEI 4 MACHINIST 
tN Ls } 
tite hdent wut wich practical manu 
turing xperie date on modern 
d nad faetors sts Bex S58, Au. M 
y 
Help Wanted 
( d s 
KA 
\l t ilb ed Ollpal bout to re-eq tip 
grea irge 1 pla desires applica 
ons 7) ‘ follow positions Factory 
iperintendel Capable OF taking entire charge 
oft factol loins hot ing tut fire accurate 
0 ] ii Is rt aqone at minimum 
ost general foreman assistant to the supe 
endent lel drafts in preferably one 
erectrical experience purchasing agent 
ost clerh shipping clerk, foreman for all ma 
ine parts departments foreman for steel 
pressing department; blacksmith foreman, who 
i had experience handling high-grade steels 
oundry foreman, who can take entire charge 
of steel and iron found and who understands 
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the business thoroughly; cost estimator, Who 
has had experience in all departments in this 


line In sending applications kindly state 
fully and in detail all your qualifications, your 
specialties, if you have any, whom you have 
worked for, as well as whom you are working 
for now, salary expected, references and any 


other information which will help us in judging 
the merits of your application. The factory 
is located in one of America’s most healthfu 
and best locations and opportunities are limited 
only by employees’ ability. Address Box 
1S1, AMERICAN MACHINIST. 


CONNECTICUT 


Wanted—Foreman for hardening room of 


establishment in New England, manufacturing 
full line of small tools. One who has had ex- 
perience in up-to-date methods and who has 
a thorough understanding of hardening and 
tempering in large quantities. Box 544, AM. Ma. 

Wanted—First-class die sinker for dies on 
heading presses, drop hammers and power! 
hammers capable of taking any ordinary piece 


Give exper! 
Location 
living 


and making dies to reproduce it. 
ence, age, etc., and salary expected 
is pretty New England village where 
is cheap. Box 543, AMERICAN MACHINIST 
ILLINOIS 

Wanted Machinist foreman thoroughly ex 
perienced in milling machine work; location 
west side, Chicago: give age, experience. 
present employment, and wages wanted. Box 


O62, AMERICAN MACHINIST 
INDIANA 
Two experienced foremen for machine and 
assembling rooms, manufacturing gasolene 


motors and age 


Box 262 


Givg reference, experience 
AMERICAN MACHINIST. 
Wanted—200 skilled workmen for manu 
facturing gasolene motors; new shop to be 
open about September 15; give experience and 
two references; state wages expected.y The 
Western Motor Co., Marion, Indiana. 
Wanted—An experienced foreman for 
chine department, one familiar with 
machines, drill presses, punch presses and 
milling machines for small accurate work 
give reference and salary expected, to go 
of city Box 509, AMERICAN MACHINIST. gp 
MASSACHUSETTS 


lla- 


scTew 


t 
out 


Wanted—Assistant to head draftsman of 
manufacturing plant One having had experi- 
ence on automatic machinery preferred. State 


experience and wages expected. Box 532, AM. M. 

Wanted—First-class valve salesman for Bos- 
ton and immediate vicinity State where last 
employed. Good opportunity for energetic 
and ambitious man All communications strictly 
confidential. Address rhe Fairbanks} Com- 
pany, Boston, Mass 

Superintendent 
to-date machine 
ent time about 
medium weight 


wanted for a growing, up 
shop employing at the pres 
seventy-five men: work is of 
and considerable variety: a 


man who has had actual experience in man- 
aging help on accurate manufacturing work 
will be well paid and stand good chance of 
advancement In replying give full details 
as to experience and state pay expected. Box 
OG1, AMERICAN MACHINIS1 

MICHIGAN 

Wanted— Automatic and hand turret machine 
operators Apply Buick Motor Co Flint 
Mich. 

Wanted \ few first-class toolmakers™ o1 
small work; good wages and steady employ 
ment for competent men Box 278, AM. Ma. 

Wanted First-class milling machine and 


lathe hands: give age, experience and wages 
expected. Apply Buick Motor Co., Flint, Mich 

Wanted—25 first-class monitor hands and 
12 assemblers Apply bv letter to super 
intendent Detroit Lubricator Co Detroit 

Wanted—Thoroughly competent foreman t 
take charge of grinding department employ- 
ing 25 hands; must be a= strictly first-class 
man Apply Buick Motor Company Flint 
Mich 

Wanted—Engineer or machinist capable of 


laying out and designing motorcycles and of 
acting as master mechanic in a company now 
forming Must be able to organize and direct 
men Give references, experience and salary. 


AMERICAN MACHINIST 
MINNESOTA 


g0N OLY 


Wanted—Tool and metal patternmaker, far 
iliar with the making of dies for pressed stee} 
work in agricultural implement plant © Moni 


tor Drill Co., Minneapolis, Minn 
NEW JERSEY 
First-class man who understands carbor 
izing on pack hardening. Splendid oppor 
tunity for man who can handle help and pro 


duce results Address *‘Carbonize,”’ 794 Broa: 
st., Newark, N. J 
roolmakers -50 good men: permanent em 


ployment at good wages; 
and pleasant surroundings 
Mfg. Co., Sixth avenue and 


comfortable shop 
Sloan & Chace 
South Thirteent! 
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street, near Roseville avenue station and apprentices and handymen; open shop; no ment; none but result bringers need ayy!) 
Db. LL. « W. R. R., Newark, N. J labor trouble of_any description; age and ex Reply, stating experience and wages desired 
Machinists—50 good men: permanent em perience Box 563, AMERICAN MACHINIS1 tox 551, AMERICAN MACHINIST 
ployment at good wages; comfortable shop Wanted—Thoroughily first-class machine-tool Wanted —One up-to-date foreman on Jon 
and pleasant surr vundings Sloan & ¢ hace designer. Preference given to one now en & Lamson, Potter & Johnston and Gisholt ma 
Mfg. Co., Sixth avenue and rhirteenth ployed. State experience, where now employed chines one iccustomed to producing 
street, near Roseville avenue” station ind nationalitv., age. whether married or §singk sults Reply stating experience and waces 
D. L. & W. R. R., Newark, N. J and wages expected All communications strictly desired Box 55 AMERICAN MACHINIS 
‘ fide } : 
NEW YORK onfidential Box 530, AMERICAN MACHINIST Wanted — Experienced foreman for gea 
Wanted— Only first-class toolmakers on di Wanted— Mechanical engineer; one who cal cutting department One thoroughly 
and jig work Bundy Manufacturing Co take charge of drafting and designing machine ‘ainted with Fellows gear shapers and Glea 
Exrdicott, N. \ tools Must have extended experience along son generators Reply tating § exper) - 
Draftsmen familiar with engine and boil these lines. Must give recommendations and nd wages desired Box 549, AmeR. M : 
work State age, experience in detail, refer tate former employe and alary received Wanted Desire of extensive expe ( 
ences and salary expected Box 3570. Am. M ind ——_ d Addres Machine Tool (MERI on typewrite ind addit tnaghine mecha 
AN ACHINIST Shop training and a know ige of manufact ‘ 
Wanted 4 few experienced switchboard , - & ‘ ao Ov - a : , “4 ~ 
ind mechanical draftsimen; steady employ Supervisor of labor for facto employ ing ipply inthe » i ion Go aaa 
ment. Apply in writing, Engineer in Charge wm mes Line, machine tools Must be spec iesired. Box 16 AME 4 MA anes 
Drafting Department, General Electri Co lay quaiied to handie ail tnatters pertaining roe ; . <“ ; wagghi 
Schenectady, N to the employment ind efficiency of labor Foreman in litts ‘ ng shop 
. . ; Stat yg al ducatior ind gly ful t re mets specialti« i 0 ‘ ! 
Wanted Foreman Tooimakel experienced te ; owt pas as ; tp : —" t = en 
lars regarding experience, especially during thie ith good executive worl on 
in manufacture of iron valves preferred State ast five vear Bo 4]. AMER. MACHIN irawn W f i 
age, if now employed, married or single ind ao nd detailed ~ nt ¢ x] , re 
wages expected Location Central New Yor! Poo! Designer Wal Be experienced a sit or nal 1 it re +f 1! "t t m 1 Tbe 
Box 533, AMERICAN MACHINIS1 Signer of jigs and fixtures and automatic ma 67, AMERIcaN M ae . 
chinery Must be a practical toolmaker, having go ~eanan . . 
Manager of boat and engine vorks must ' ’ ' nted nt 
: vorked at the ben making tools, as well as Wanted—Genera perintendel \ 
zo South. and offers $2000 of his holdings and t th } , t , { 
i ie board « hen Salarv. $1300.00 i wide experience j ip-to-date ‘ 
position as superintendent to a= lustiel Phe tat , mn gener ' i , ' 
. State age ill in first letter genera achine p and foundry pra 
plant is In a small town on a beautiful vel > ' ' } , ‘ _ } 
Address J ia (‘asl Register oO take irge ot a op ¢ ploying about ( 
Our trade jis doubling each vear \ better i ' razed in tl f 
Co Davton, O indre« en, engage e building of hea 
opportunity is seldom found Address Bo : : vc hiine \ orrespondence will b t 
*P,”’ AMERICAN MACHINIST Foreman—Man to take charge of tool-root confident in we if nla 
vor] 20) men, which consists gen i rater eo meeengaip on. wae — 
Wanted—First-class mechani to act is oo -— . os ences, experience al Lice Box 464, AM. MACH 
P ; : pairs, renewals, jigs and metal patterns, for a 
oolroom foreman Must be capable of jesign } ¢ ' j , ’ ‘ ‘ } 
large manufacturer medium line of heavy ma Wanted \ good e ager im every op 
ing modern jigs, fixtures, gauges, et« for smal 4 r facto! ' f t} hest 
higl a chinery Must have held similar position of OF factory m e U. &. to sell one of © es 
ligh-grade interchangeable parts. (iood open re , ' ' t ry nd 
esponsibility and be able o refer to results KnOWNn preparatio “ emoving #rease ana 
ing for energetic, progressive man with execu in 2 , grin f! t t ! to t 
Y : + in former position Apply by letter only, 2) rine om the ath VIThO mjury 0 e 
ive ability Address Mechanical Superinter oe , ath | g ' ' ' ' 
lent.” AM , M ng full details Confidentia The Hill Clutel skin Absolutely guaranteed An agen in 
t, ERICAN ACHINIST Co.. Cleveland. Ohio nake from $5.00 to 825.00 over and above 
Wante g { ‘ ‘ Oo s regular sala! i t 
e nted A young man in a machine to Wanted—Firrt-class machinists, lathe, plane! is regula alan) nO ane W rite 
sales department in New York must be ar irill-press, screw-machine, boring and milling for free sample and agent tern rhe Kler 
efficient stenographer and have some know! cabal . wa a we ola Co., Erie, P: 
4 nachine operators, lie-sinkers ind pattern 
edge of mechanical terms A good position mal } 
: - : = nakers who are seeking positions or desirous SCONSIN 
for a technical man who desires advance fj : ] t 
- of improving on lose whic hey have Wanted « | i ' 1 
ment in the mechanical branch of the busi to register thei , i id a” can _— — CCRURSrca: Comeuce 
ness Box 555, AMERICAN MACHINIST , Le r ther names and addresses wi letail draftsmen for machinery manufacture 
he free Employment Department of the Nationa cated in Wiseonsir Box 564, AM. Mach 
Lathe, planer and boring mill hands wanted Metal rrades Association Address Con 
for day and night shift no labor troubles missioner’s Office No 605 Ne England Bide Ssuperintendet 0 1 growing machine-tool 
increasing force; applicants must state wages Cleveland. O op now employing about 125 men Mu 
jesired, past experience if employed at pres te 1 zood organize ipable of speeding ou 
ent, and the names of past employers, to re PEN NSTLY ANEA put ithout causing quality .to suffer Repl) 
ceive further consideration Application cor Machinists wanted. Lathe, boring and n detail as to experience, reserences and sais 
sidered confidentially Apply Rand floor hands, air compressor worl rhe Blais expected. Bo 4, AMERICAN MACHINIS 
Co., Painted Post, N. \ jell Machinery Co., Bradford, Pa 
Wanted—An_ expert ill-around = =tmachiinist Wanted—First-class draftsmar experiences 
and toolmaker who is ambitious to become i in engine and etectrical machinery drawing 
teacher of manual training and machine-shop Ridgwa Dynamo & Engine Cor ! t 
i ‘ ral gz i nh i Was Vii oO « 2 pany Ridg 
practice. Must be American born with good way, Pa. Or a € 
education, good command of English and gentle } 
, — een lesigner and draftsman on general machiner 
manly habits and instincts, in addition to excep 4 ~ ch — ' hy eo 
~ =S Signe ipav ) Ing charg ‘ f l cok Olle Isks 
tional skill and knowledge of the trade A pre . — on apauTe CG texm _—— I sa BUY id d disk 7s 
: : - cae & of work Also one lraftsmal vanted Bo in diameter 3 inches long cheap Addres 
between 26 and 33 Vears Entering salary 147. AMERICAN M SINS , ’ -: ‘ 
= - ( ( NIST 4 ‘ ‘ ! oO Perso > ‘ 
from $80 to $85 per month with splendid oppo ‘, Al z ACHI B Machine ¢ Jeffersonville, Ind 
inity for advancement Apply, stating age Wanted—-One foreman for aight turn on Purchaser for No. 2 Farwell milling 
school training and experience , leta +, small grinders and Lo-swing lathes. Reply, ne, Grant hobbing whine and Gisho on 
K. J AMERICAN MACHINIST stating experience and wages desired Box  grinde all practical ew and in A 
HK 550, AMERICAN MA NIS’ litior Bo OS AMEI AN MACHINIS’ 
‘ ) 
Wanted ‘irst-class die nd toolm : 
Machinist. 201 Nicholas Bldg., Toledo, © _ awe : - “1 — . Sale—One S-inch back-geared | s 
: ; steady position 1 mpetent n state . ’ +) , ‘ : ; 
Wanted—-One machine shop foreman, a ige, references, experience ind ilarv ex wp Belve n olute pe 
i ae Wy ‘ lor ha no « ‘ ' ' sit 
juainted with piece work Box 547, AM. Ma pected ( ( ( Box ot (mM. Magu tn Mm 1 : - > 
Machinists wanted in a piece-work shop Wanted—Two foremet ank shaft de t Add S. J. Yan ( I Mf 
one as an inspector and one as instructor t partment ag I ne est =] ‘ lorterda Ga 
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Abrasive Materials 


Abrasive Material Co., Phila., Pa. 

American Emery Wheel Co., Provi- 
dence, R. I. 

@arborundum Co., Niagara Falls, 


Dickinson, Thos. L., New York. 

Norton Co., Worcester, Mass. 

Safety Emery Wheel Co., 
field, O. 

Vitrified Wheel Co., 


Spring- 
Westfield, Mass 


Aeeumulators, Hydraulic 


@hambersburge Engineering Co., 

Chambersburg, Pa 
Watson-Stillman Co., New York 
Air Lifts 


Ingersoll-Rand Co., New York 


Alundum 
See Grinding Wheels 


Arbor Presses 


Barnes Co., W. F. & John, Rock- 
ford, Ill 

Hiles-Bement-Pond Co., New York 

Wilmarth & Morman Co., Grand 
Rapids, Mich 


Arbors 
yeas Twist)Drill Co., Cleveland, 


Gochrane-Bly Co., Rochester, N. Y. 

Morse Twist Drill & Machine Co., 
New Bedford, Mass 

Pratt Chuck Co., Frankfort, N. Y. 





Arbors—Continued. 

Skinner Chuck Co., New 
Conn. 

Union Mfg. Co., New Britain, Conn. 

Union Twist Drill Co., Athol, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich 
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Boker & Co., Hermann, New York 
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Beaman & Smith Co., Prov., R. I 

Cleveland Twist Drill Co., 
Oo 
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Chicago, Ill 

Krieger Tool & Mfg. Co., Chicago, Ill 

Niles-Bement-Pond Co., New York 

Prentiss Tool & Supply Co., New 
York 

a ian Co., H. B., Philadelphia, 
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Bearings, Ball and Roller 
Boston Gear Works, Norfolk Downs, 


Mass 
Hess-Bright Mfg. Co., Philadelphia, 
> 


a. 
Hyatt Roller Bearing Co., Harrison, 


Belt Clamps 

Hoggson & Pettis Mfg. Co., New 
aven, Conn. 

Belt Dressing 

Cling-Surface Co., Buffalo, N. Y. 


Cleveland, 


Belt Dressing—Oontinued. 


Dixon Crucible Co., Joseph, Jersey 
City, N. J. 

Graton & Knight Mfg. Co., Worces- 
ter, Mass. 

§3chieren Co., Chas. A., New York. 

Shultz Belting Co., St. Louis, Mo. 

Smooth-On Mfg. Co., Jersey City, 


~ Ue 
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Bristol Co., Waterbury, Conn. 
Greene, Tweed & Co., New York. 
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Cling-Surface Co., Buffalo, N. Y. 
Schieren Co., Chas. A., New York. 
Shultz Belting Co., St. Louis, Mo. 
Smooth-On Mfg. Co., Jersey City, 
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Birdsboro Steel Foundry & Mach 
Co., Birdsboro, Pa. 

Belt Shifter 

The L. & D. Co., Boston, Mass. 


Belting, Chain 
Link Belt Co., Phila., Pa. 


Belting, Leather 


Chicago Raw Hide Mfg. Co., Chi- 
cago, Ill 

Graton & Knight Mfg. Co., Worces- 
ter, Mass. 

Schieren Co., Chas. A., New York. 

Shultz Belting Co., St. Louis, Mo, 





Benches, Work 


Manufacturing Equipment & Engi- 
neering Co., Boston, Mass. 
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draulic 
Chambersburg Engineering Co., 


Chambersburg, Pa. 
Niles-Bement-Pond Co., New York. 
Sellers & Co., Inc., Wm., Phila., Pa. 
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Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 


Bending Machines, Power 

Fdry. & Machine Co., 

South Bethlehem, Pa. 

Long & Allstatter Co., Hamilton, 
Ohio, 

Niles-Bement-Pond Co., New York. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 


ethiehem 


Blanks, Nuts and Screw 

Electric Welding Products Co. 
Cleveland, Ohio. 

Blocks, Chain 

See Hoists, Hand. 


Blocks, Die 


Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 














